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Appalachian Valley Pilgrimage 


By Carvnerixt Bett Parser 


Hhestrations by National Geographic Photographer Justin Locke 


KE o gigantic furrow, the Great Appa- 
lachion Valley plows deep into the face 
Foor the United States, crealing a con- 
tinuous corridor from New York to Alabama. 
Between Carlisle, Pennsylvania, and Natural 
Bridve, Virginian, lic three sections of this 
Nuature-chiseled pathwoy—the Cumberkuned, 
Hagerstown, nd Shenandogh Valleys, 

The dav I entered the Valley, a brisk 
autumn breeze was waiting the cidery tang 
of apples. Nature blended flaming red-gold, 
deep purple, ane brilliant vellow upon the 
Valley canvas; The green countrysicle wis 
touched with reddish-yellow of ripening 
peaches and apples hanging beavy on benrl- 
inv branches, Lt was a land af beauty anid 
of peace, 

hess than a century ago the quiet of this 
sirne was shattered by cannons’ roar and 
shrirking shells as anmies of the Blue and 
Gray locked in struggle. 

There & much more in the Valley now than 
aah pastoral scenes. and Civil War battle: 
Tell sites, From its factories, airplanes and 
airconiitioning units, plasthes anil pipe organs, 
raven and rubber heels, bricks, furniture, anel 
textiles-carry this arca’s industrial stamp over 
Lari twd seit, 


A Leod of Sative Ameren 


Throughout its mountam-bordered length af 
conte 230 miles this Valley area contains more 
than 600 diversified tndustrial plants. Scarcely 
larger tn ated than Connecticut, its 13 counties 
shelter nearly half a milion people, of whom 
92 percent are native Americans. 

Early settlers in the Valley wilderness built 
homes first, churches and schools second, and 


roads third, Where east-west and north-south 
roads cime together, towns sprang up; today 
they are found every few miles along the 
famous Valley Pike (U.S; 11). 

But Valley people think counties rather 
than towns, with the local pride found in 
English counties, . 

In Caumberiand Valley three towns on the 
Pike are spaced 10 miles apart, Shippensburg, 
Chambersburg, and Greencastle. I acked a 
local historian wiry. 

“Churchgoing Scotch-Irish settlers spaced 
them that way so that folks living between 
the towns could get to church on time,” he 
told ine. “Travel was so slow in those days 
i man couldn't get to a morning service if 
he had to go more than five miles,” 

Today you can hop in your car after break- 
fast at Carlishe and be in Pittsburah for lunch, 
The 160-mile Pennsvivania Turnpike brings 
industrial Mittshurgh within four criving hours 
the State capital, Hurrishurg. 

Most Cumberland Valley towne have. a 
public square, Wide, shady. streets rudiate 
four ways from the square in Cartisle, seat of 
Cumberland County, Tothiy o traffic licht 
regulites automobiles and pedestriuns crossing 
the square where, in the autumn of 1753, 
feather-crested Indinns talked] over peace 
terms with Benjamin Franklin. 

On the northwest corner stands the First 
Presbyterian Church, Here, in 1774, ineig- 
nant citizens met to pretest the closing of the 
Port of Boston. George Washingten, who 
was in Carlisle to quell the Whisky. Insurrec- 
tion of 1794, worshiped in this church. 

At the Battle of Monniouth, New Jersey, 
Carlisle's Mary Hays carrie water in a 
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“What Am I Bid?" Asks Corbstone Auctioneer, Selling Land at Crreenceastle 


idvwilk sales of estates atc 
As the chanting auctioneer walks 
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the mountain ramparts they found the land 
tich enouvh and spacinus enough for all.* 


Here Erosion Was a Boon 


The Valley is a product of erosion. In the 
Paleozoic era waters from the Gull of Mexicn 
and from the Atlantic surged in to blinke! 
the land from New York to Alabama with a 
huge mountiain-locked ses rep-down 
force caused upheavals in earth's surface, fold. 
ing rocks back upon one another as if they 
were dough and sluicing the waters from the 
upheaving Innd toward the sea. 

Streams which rose in the northwestern 
mountain tances flowed southeastward,. But 
when the limestones ond shales beneath the 
Valley floor eroded faster than the resistunt 
sncsione grr quarizite rocks of the 
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Ridge, the weaker streams couldn't make the 
grace of the Seth mevuntain wall Ss LTonger 
streams, culling through the soft Valley Time- 
stune more rapidly than smaller streams, di 
verted them {from their sinithenstward course 
tin] became swifk rivers 

Chambersburg is the seat of. Franklin 
County, At Memorial Square the Valley Pike 
erosse? the Lincoln Highway, natural rout 
lor westward migration of frontier settlers 

Cm the northern outskirts the smell of apples 
led me to the A, J, Heing Company: factors 
Canning applesauce fo first 
processing industry to provide all-year-round 


employment to the town, was started by Hetnz 
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Chonve,” ty selling stocks in its 
nicl banks at pultlic guetion on the street 
south of Waynesboro, where Chorles Alason 
in jeremiah Deon drew the line betwee 
Mennsyivanio and Maryland. the Great Valles 
takes iis local name from the city of 
1oot Washington Counts 
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WMI Cadets Meet Their Dates Beneath » Statue to Stones all Juckson: Lexington, Wirginis 


Vintinig Biliteare Gnsbitiite Grecia mat 
in every conflict since the Misicun War, 
Georce C. Murehall took his derrec here, 
lnetructor, Freshmen ecnerally 


The afternoin 2 arcived, Magerstown was 
busy dressing itself for the first Mummers’ 
Parade since World War I. Bordering the 
public square, business buildings. of 19th- 
century design, mingling with moter chrome, 
trimmed shops, were bunting-bedecked. uar- 
row side streets, with stocky stone houses built 
by early German inhabitants, were roped aff. 


Geography of Pipe Organs 


Hagerstuwn's trademark, Gribet’s A/nma- 
nack, pow 152 years oll, jorecast-for October 
11 “isir ane pleasant,” 

Haveretown's inidlustries. 
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owned, are witely divereifiied—from  ciust- 
chantral equipment to pipe: organ 

The M. P. Moller pipe organ factory has 
produced more than 6,000 organs. ‘Phe Tete 
carved prilles wind exterior woodwork of pipe 
onuns are fashioned in Miller's cabinet: shops 
from Appalachian maple and walnut, West 
Virginia spruce, California pine, Gull cost 
eyprness, Canadion birch, Honduras mahogany. 
The miny valves admitting air to pipes are 
mice from lambskings imported from England 
shellac used on wind chests is suppbed by.gum 
from India: manual kevs are of African iviry 
il Sayth American ebony, 
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Beloved by all Hagerstown residents is 
“Litt Heiskell,” the Hessian soldier weather 
vane atop the City Hall. Fashioned from 
wrought iron with harmuner and chisel lw a 
Hessian tinsmith, Litthe Heiskell stood guard 
over the city from (769 until a Ciwil War 
bullet found its way te his heart, Today he 
has a place of honor in the City Hall's 
museum, and astride the steeple of the new 
City Hall is a replica. | 

Southward thrvigh Maryland, Hagerstown 
Valley is cunrded on the east by South Moun- 
tain, long linked with legends of mountam 
folk, descendants of German settlers, Now 
the pider generation of mountaineers has died 
an younger people for the most part have 
not retained the folklore and magic cures. 

South Miountain’s magic cure for dropsy: 
tuke three pints of vinegar, one ounce juniper 
herries, one ounce squills, one gill mustard 
eced, one handful parsley root, two handfuls 
horse-radish root, Mix together and boil in 
an-iren pat. Take a wineglassful three times 
a dav before cach meal. 


Shenandoah, Anctent River Pirate 


Eons ago the Shenandoah sector of the Val- 
ley wis o limestdne plateau level with the 
Blue Ridge. Streams rising in the Alleghenics 
flowed southeastward across the Valley to 
Chesapeake Bay. When the soft limestone 
bed eroded more rapidly than the hard rocks 
of the Hlue Ridge, the buccaneer Shenandoah 
River seized the chance to “pirate” the waters 
of Reaverdam anil Goose Creeks, and of Rap- 
pahunnock, Rapidan, and Rivanna Rovers. 
And today “wind gaps” through the Blue 
Ridve are monuments to the Shenandoah’s 
piracy." 

Harpers Ferry starts at the top of a moun- 
trin, coasts down the steep side of it, and stops 
obruptly where the Shenandowh River meets 
the Retoreat: l climbed the mountain tor a 
look at the view that Thomas Jeffers sald 
was worth o yovage across:-the Atlantic. Be- 
low, the tuuceaneer Shenandoah prourel its 
liquid wealth into the rushing, rowring Poto- 
mac.+ Stronger than other ancient transverse 
Valley rivers, the Potomac cuts a deep gorge 
into the Blue Ridge. . 

When | was a child my parents took me 
to Harpers Ferry (page 2). There a guide 
heel told me thot | was standing im two States 
with my hand on a third, [ think, now, he 
mist have been pulling my lea—lt would have 
had to be longer than il was to stretch pcrnss 
the Shenandoah! But it is true that West 
Virginia, at Harpers Ferry, does stick out its 
tongue at Marvianed ane Virginia. 

Sandwiched between the Virginia ancl Mary- 


land State lines, the West Virginia counties of 
Jefferson and Berkeley are separated from the 
rest of the State by the Allegheny Mountains, 
Now a part of the Fuster Panhandle seetion 
of West Virginia, these counties formerly he- 
longed to Virginia, 

At Charles Town, seat of Jefferson Cenmty, 
the courthouse where John Brown wos: triet| 
and convicted for treason is-still in used 

Somnolent Charles:"Tewn wakes up twice o 
yveat when horse-racing fans pour in to visit 
the race track, overflow tree-shaded streets, 
and clamor for rooms in the hotel. 


Washington Family Extates Restored 


George Washington's brothers and their de- 
scendants once: owned rouch of the countryside 
surrounding Ranson, West Virginia, Today, 
25 miles of whitewnshed fences enclose the 
Washington estates, restored by a West Vir- 
ginia imifustrialist, R. J, Funkhouser, His 
O'Sullivan Farms (named for the rubber cor- 
poration’), including (6 historic homes and 
farms, cover more than. 6,000 acres, 

Built by two of Washington's grandnephews, 
restored 34-room Claymont Court and amaller 
Rlakeley are seats of O'Sullivan Farms’ catthe- 
and horse-breeding activities, Reminiscent of 
colonial plantation days, the Farms form a 
community which is practically stli-sustaining- 
Wheo © visited Claymont Court, Mr. Funk- 
houser's home, the frozen-food unit was well 
stocked with meat, chickens, and freah vege- 
tables, all products of the farm. Milk and 
butter were supplied by O'Sullivan cows. 

Mr. Funkhouser also bought and restored 
Happy Retreat, home of Charles Washingbon. 
Though within the Charles Town limits, it is: 
included in the Farms, 

Berkeley County's seat, Martinsburg, works 
hatd. Smoke belching from fnctores: and 
freight-yard trains pervades the bustling 
streets af the business secthon, One factory 
produces more than 18,000,000 bricks an- 
nually, enough to build 1,800-six-room brick- 
faced bungalows, 

Large mulls of the Interwoven Stocking 
Company, makers of nmiens socks, turm out 
almost 25,000,000) pairs a yeir, enoigh to 
meet the needs of about a third the male 
population of the United States {page 29), 


See “Ficste Rivers aol “Thetr Prizes,” be John 
Oliver La iors, NATIONAL Opuiiarie MAADNE, 
July, 19:26, 

(Sec, im the Nata. OChaiartnic Manaring: 
*Patumac. River ol Deeetiny.” by Albert WL Atwell, 
July, 1944) and “Denn the Potomac. by Canee,” br 
Ralph Gray, Aumust, 18. 

2 See “Weat Virtinia® Treason Cheet of Indostry 
by Encigue C, Chmuva, Natiosar (ainaraon Mona 
zine, August, 104i. 
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Clarke snd Frederick Counties mark. the 
heginning of Virginia in the Valley. The 
former, smallest of the 13 cotnties, yields 
apples and thoroughbred horses. This ts the 
land to which English settlers came from Tide- 
witer Virginia, Thomas Lord Fairfax, Eng- 
lish nohlemin, settled ot Greenway Court 
and gave young George Washington: the joh 
of surveying the mote than 5,000,000-acre 
proprietary of the Northern Neck of Virginia:* 


‘Tradition says that a disappointment in love 


made Fairfax a misogynist and that no woman 
was wlowed on his estate. 

Through a grant by Lord Fairfax, Matthew 
Page inherited land in) Clarke County on 
which he built Annfield (page 9), Present 
owners now wee the original spelling, although 
for mony vears the estate was known a Anne- 
field, The Custis family Hible says Mrs. 
Robert E. Lee was bom here. 

From. Clarke County's seat, Berryville, to 
Winchester, seat of Frederick County, the 
winding road passes through the vast apple 
orchards of United States Senator Harry Flood 
Byrd (page 25). 

From wind-swept summits of the Appa- 
lachians the Valley is a patchwork quilt of 
green, brown, and golden felds through which 
the Shenandoah weaves a curving silver thread, 
It's like looking through the large end of a 
telescope and seving far below tiny towns writ 
dollhouses. But these “tiny” towns, Winches- 
ler, Staunton, and Waynesboro, are indusirial 
cities, each with populations of more than 
10,000 perscing. 

Winchester, Old in Years, Modern in Ways 

Oldest Virginia city west of the Blue Ridge. 
Winchester was founded in 1744 by Col. James 
Wood. In )F52 it. was named for his birth- 
place, Winchester, England, In its older sec- 


tion liowses built flush with shaded streets 


hide their gardens In the rear: newer homes 
prowdly display their flower beds in front. 

Largest industrial plant in Winchester: is 
the O'Sullivan Rubber Corporation, origina- 
tors of rubber heels for shoes. This plant 
turns out 150,000 pairs of rubber beels and 
ejles a dav (page 29). 

Symbol of W inchester 1 is the apple. T vis- 
ited one of the town's hig cold-storage apple 
plants and saw room after room filled with 
apples. in trates and bushel baskets, Ome 
root was so chock-full of logse apples that 
walls had disappeared from view ond only a 
portion of the ceiling was visible, 

C4 the average 2,500,000 bushels-of apples 
from Frederick County's 700,000 trees, this 
one Plant can hold a million and a half. 

From all parts of the country thousands 


come cuch year to ste the Apple Blossom 
Festival, held on the campus of privately en- 
divvwenl Handley Fublic High School, 

Wandering along Winchester's streets, whose 
mimes reveal the nationality of her founders, 
visitors linger to ser historic shrines. Within 
one block on Pevton Street are the site of 
Fort Loudoun, built by George Washington 
for defense against French and Indians, and 
the house white Stonewall Juckson had bis 
headquarters during Civil War days. 

On Amberst Street is the house where Daniel 
Moran, Revolutionary hero of Saratoga and 
Cowpens, died. 

From the present Elks Club luitding on 
Piccadilly Street Philip Sheridan began his 
famous tide to Cecar Creek. 

During the Civil War ry Shenancoah Val- 
ley wits called the “granary of the Confeder- 
acy.” Winchester, northern gateway to, the 
Confederacy, changed honds more thin 70 
times, Both Federal and Confederate troops 
mirched up and down the Valley Pike = 
mony timesthat it was known os “the soldiers’ 


racecourse,” 


Between Front Royal and Strsburge looms 
rogie! = $Massanutten Mountain, the range 
which cuts the Valley in two for about 50 
miles. Here the Shenandogh divides into two 
branches, the North Fork draining the wider 
western villey, the South Fork meandering 
through the narrow eastern valley. 

Explorer John Lederer, reputed to have 
been the first white man to see Shenandoah 
Valley, may have come through a gap near 
Front Royal in 1670, Looking down at the 
curling white smoke rising from Front Roval’s 
factories, | wondered what he would think if 
he could see tt now, 

Front Royal, seat of Warren County, is the 
northern gateway to Shenandoah Natiinal 
Park. Today the town is dominated by a 
lurge viscose rayon plant, which employs 3,000 
people, When T first visited the sleepy rural 
village in 1940, it was beginning to recover 
from the sudden influx ‘ot tourists streaming 
southward to the park. Homes hac hung out 
neon Signs to attract then; restaurants, gas 
stations, and “ye olde gifte shoppes” had 
mushroomed up and down the main street. 

Shenandoah National Park, extending 65 
miles along the crest of the Blue Ridge from 
Front Royal te the vicinity of Waynesbor, 
Virginia, has about 194,000 acres. Altitudes 
vary from 600 feet abewe sea level wt the 
northern entrance to 4,049 at the summit of 
Hawksbill Mountain. 

*See "The Travels of George Washington.” by 
Wiliam Joseph Showalier, Navesan Goocnarwenm 
MAGAEING, Janae, 1442. 
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Gap, where it connects 
With the Blue Ridge 
Parkway, now wider 
construction. When 
competed, the park 
way will fink the Shen 
andoalh and Crreiat 
Smoky Mioutitnins va 
tionmel Parks, Parallel- 
ing Skv¥line Drive 
through the park 1 th 
Appalachian Trial for 
rikers 

Locording in Peni eli- 
lor lemencd. Shenae aay 
wis Tochian for “Daugh- 
ler of the Stara.” One 
étarlit might | steod on 
nh hugh, wintiswept chil 
of the drive and locked 
down imo the Vables 
The twinkling lights 
lar below, sparkling 
jewels against black 
yaivet, seemed to he 
feilections of the. stirs 
telneye, 

When Shenandonanh 
National Park was cre- 
ated, Tnihes whe hifi 
lived in the hills and 
hollows of the HBlue 
Ridve for feneralions 
had to be toovierd. Some 
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Turkey of Oysters Any Time of the Year! 


Pieeti-foodd locker plant re sweepine thie Counter, Daring. boerewsed trom athers became State 

fin T4060 to (LO ih Pao, (Some 22 onilian Amerntané® stare 144 Gillon ee , 
ecunids tf ford) annually in individual locke Moet backers bold teat. neh CHaATReS. 
newiltre ieee table Reco. Ged lee CPE dime contain rabbit. birtteh if every | Het Oe ole , So 
pods fpage 22). Average locker, renting tor S12 9 ear, Pale abet 208) ater from the outed 
[MOHOTEEES Dites as fbe Out 1 Cokd Storage pl int at Hrogdway, Virtinin wore. ry tained rat et) - 


erntions some vf the 
Soon alter the park was-authorized bv act Elizabethan worls. Old World ballids, and 


i 1 ;, t ” a P " - ii | _ i 
of (loneress 17 (926. the ition (reorraphis SU eT stitwins Of Lei? 2eestors; oer oes 
2 a a i allt a's Te oo — | a i 
society purchased 1.000 acres and presented have changed their lives (pages 14, 37, 32) 
- a 5 = E t a : | 7. 
ait nm oto the park Within the miourniaane® are set eral TSA InNS 
7 ii [ | F F | nea if | wate ‘I fT 7 Lil | =| i 18! & i | fe 2 It aa rp] | 
In (O48. nearivy a mull people visited the Vii Fue Curie mv vEsil Wa he Kevereni 


near k , comme from every State in the Union Denne Whittle, an bpp ripe clergy italy wit 


the District of Columbia, Canada, and foreign had worked! among the people for vears 
countries. To the botaniét ane the ornithols- These people are of good stock,” he tole 
gist the park is a paride, More than 700) ome. “You Tl tnd them cordial and bospitable 


‘recief= of Tree aris. piaanits, ine) sitet, ane [ think they ire ihe salt of the earth. WUetihe 


130 eC eS of birds have beet wen tithe writers have Ly ch Wp the Witeracw ore] the 
| RT Tose 20H a, | vite Lice runs Cha Moon ESnInIng ri tired 1 Saithe DATS ol Te MhIn- 
mitire Jeneth of the mark along the backbone tains, lat this i not a tre pictun 


of the Hue Ridge from Front Roval to Jarman With almost mo exception, each bome we 


Suntitht, Headlights, and Vliner’s Lwin Pieree the Glowm of go West Wirdinia Limestone Mine 


hia F 
EE LEE . i H ee it ha eee | I | Lit | i i u ti A i 
1 
Lk . 





20 The N 


visited had a picture of Christ on the wall and 
n Bible on the table, And in almost every 
house, simple homespun prayers were offered 
for the minister and sometimes for me, too, 
with a sincerity that touched the heart. 

Cur first stop was in the Mill Creck section 
near Luray, seat of Page County, where we 
visited Hoh Lam and his wife, Lessie, Bob, 
who bad formerly lived in the pork area, hard 
been able to buy his farm when he moved, 
partly with money earned by raising ginseng. 
an herb exported largely to China. 

Chuaint Speech and Archaic English 

“Do stay for bunch,” Mrs. Lam said, “But 
I'm a warnin' ver, a “hort horse don't need 
no curryin . 

“What does that mean?" 1 asked, 

“Means [ don't have much to offer ver, so 
it wan't take Jong to fix it.” 

When we sei down to a table loaded with 

roast pork tenderloin, «tring beans, hot bie 
cuits, scilloped potatoes, hot applesauce, cake, 
and steaming onffee, | wondered what a “long” 
horse would have provided. Except for the 
coffee, all the food wae raised on their farm, 

The Blue Ridge is compise] of a number of 
ranges with hollows, or small vallevs. between 
them. A small cabin in @ hollow high up in 
the mountains outside the park wae our second 
stop. To meta widew whose hushand had died 
before she had to move aut of the park. 

“Who built your house for you?" I asker, 

“The men from hyvarabouts give what time 
ecy could and built it fer me, ‘They sure 

holped me aplenty.” 

The use of: the archaic word “holped,” for 
“helped,” was the only time T beard old 
English spoken when I was in the mountains: 

Torrential downpours made hard driving up 
steep, slippery clay roads. In search of n 
singer of Ole World ballads, 1 tried one day 
to drive the Geographic car up one of these 
alick roads, with no luck, We took to the 
foot trail. and, after climbing » mile through 
auzing mud, came ta a clearing high on 4 
windy hill, There, snuggling down into the 
ground os if to protect itself against the 
weather, was a rough-hewn Jog cabin, 

Through the window | heard the strains of 
a hillbilly song, the only one T heard while in 
the mountains, On the front porch a young 
girl was beating a rag rug in time to the music, 
broadcast from a Jocal radio station! 

The litte olf lady who had once sung 
ballads couldn't, or perhaps was too shy, Lo 
remember any of the words or the tunes. 

But the wet cHmb up the mountain was 
worth while when, slowly shaking her head, 
she said, “We don't get together ne more to 
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sing. Seems like thar’s so much ahiustlin’ and 
thustlin’ in the world nowadays, folks doen't 
have time for them kinedn things no mire. 
But | de tisten to the radio.” 

Her few words told the story of how modern 
civilization hes brewght o different way of life 
to the mountain people. 

In a crowded one-room school some of the 
children grouped themselves around the center 
stove and sang the ballad of Little Doris Dean 
for me, Written by one of the mountain folk 
in 1944, the ballad tells of 1 four-year-ohl 
girl who wandered away from her mountain 
home in the Blue Ridge. Ji levine: 

At the font of the hie: Ridpe Miuntuit, 
By the rest of the world unseen, 

Stancs o litth mountain eohin, 

The heme of Deis Dean, 

The first four (ite summers 

She gloved arouped ite clr, 

And then it seemed that Turin thouitht 
Them wasn't noom fo more. 


Later | talked with one of the searchers, a 
Giod-fearing mountain man, “We found her 
with rattlesnakes all around her,” he tole me. 
“But them snakes didn’t tech ber. Yer know 
why, ma'am? “Twas eos the hand of the 
Lord was on Titth Doris Dean.” 

Vallev-bisecting Massanutten separates the 
counties af Page and Warren from Shenandoah 
County. Connecting tink is the curving Luray- 
New Murket timed (U.S. 201), which follows 
an old Indian trail up the mountain, 

Shenandoah County, named for the river 
which winds slowly through the land, was 
settled by German farmers attracted to Its 
tliuvial soil. Road mileage between Strashureg 
and Woodstock, the cotinty seat, is only 12 
miles, but between the two towns the browel 
ailver mbbon of the North Fork of the Shenan- 
doah River loops back on itself several tinves, 
making the river distance 30 miles. 

South of New Market a roadside marker 
designates the Suithwestern boumlary of Lord 
Fuirfax’s land grant. 

Near by, the Greer-Hale Chinchilla Ranch 
specialioss in the lreeding of these Jittle 
rindents. In one house, air-conditioned in 
dimmer an) heated in winter, each pair of 
chinchillas has its own apartment and nursery, 

The Shenandoah Valley is visited by thou- 
sands each year. Recently your Society re- 
ceived a letter from oa member in Bombay. 
India, who plans a trip to the United States 
and veoms “te trovel down the east coast, 
nving particular attention to the Shenandoah 
Valle” 

Fair are her meadows; fairer still her misty 
mountains: but under the Valley's floor 
Natiire has carved masterpieces, (the famous 
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The manok ends of fime-denier yam ate being spooied to form the warp for delicate {abrics, 


cavern’, These water-carved wordderlands, 
Finches Luray Grand, Niassanutten, Crystal, 
Shenanial, Siwvline, and others are 
leading Valley industry: (paige 16). 

Roads cross the Valley where wind gaps 
Here mountain ranges, ‘Throweh these for- 
Mer water gaps rivers flowed ages ago, 

At Swilt Run Dm stands @ pyramidal 
momuwinent to the Koights of the Golden 
Horseshoe, curly society of explorers led by 
Caveror Alexander Spotewiewd of Virginia. 

Amid bliring of trumpets. the Garverner 
in green velvet riding habit, 
lure) hat, starter! with bie litthe band of 
men from Germanna on. the Ranldan. Unlike 
Aiiet arhy ¢xploraiioans in America, this: ex- 
pedition was a gale affair, with the heety 
quahty of a New Orleans Mardi Gras 

Well provisioned with Tmyuid refreshment 
these convivial geoeraphers reached the sum: 
mit one September atternoan in 1716 and 
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recorded: “We had a eood dinner, and after 
owe got the men together und loaded all 
their arms: cried we crank the King's Health 
In Champagne, and tired a volley: and the 
Princess's in Burgundy, and fired a volley 
ancl all the rest of the Royal Family in claret, 
And fired a volley,” 

From swilt Run Gap l tollowed the Spots 
wel Frail down the mountain into Rocking- 
ham County. To must have parked the car on 
the same spot where Spotswood reined in his 
horse gant exclaimed, “This l¢ the Garden of 
Eaen! The lush woodlands were touched 
with fery finer: of sumac, and Vireinia’s 
crimson creeper held tall green pines and 
broad vellow’: oaks in its embrace, Cotton- 
white clouds scudeding acroéts the ble sky 
ast lark shadows on the sun-kisserl cnil. 
\wainst the blue background of Alsssanutten 
Mduntain lay the broad, verdant Valley 

Wanv tiles ore told about the wrivin of 
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Massanutten’s name. One version | heard seat, Horrisonthure;, Massanutten Peak. soutn- 
concermed a Valley explorer whe encountered em oem! of Massanutten Mountain, slopes 
pb dolore tin down inte the wide Vallev (page 30 
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Alasta, no, was the reply. South fram Winchester towatd Rockingham 

‘Ts there coal? nvfe General Phil Shertlan in }344, burn- 

“Massa, ne ing the Valley so completely that a “crow 

“Well, then, what sin these mountauime?” fying over it would bave to carry its own 

‘Massa. nuttin'!’ provisions, 

In telling Rockingham County, settler by When war was done, Rockingham farmers 
German fatmers, the Valley wilens so that gazed silently of the charred remains of their 
Shines only one of its protecting walls can barns snl eatablishat a CMipera tive, the 
be Sten dt a lime, Southeast of the counts Mota Fire Insurance Company, 
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Today, milk, poultry, meat packing, cold 
storage, and electric cooperative associations 
are mutually owned ond operated. 

Rockingham calls itself the “turkey capital 
of the East.” Last year the county produced 
300,000 turkeys, almost half of the State's 
entire crop. Tt takes seven months to produce 
ane 20-pound turkey. But at Broadway, 
Virginia, a processing plant can dress 5,000 
Thanksgiving birds a «day. 

Farmers ste pot one of twe-crop. men. 
On individual farms turkey raising i worked 
in with crap rotation, Bleod-tested paltry 
is nursed in the midst of an apple orchard: 
ar milk cows and beef cattle graze on one 
hill while sheep jump lightly over rocks in 
the adjoining fele. 

Practically every sizable town has a on 
operative cold-stormage locker plant for freez- 
ing omit storing foods (page 18). 
glaughter their cattle and hogs and store their 
meal in rented individual lockers 


Vitamins and Antibiotics from Elkton 


Near Elkton, onetime camping ground for 
Stonewall Jackson's army, Merck & (mn, Ine,, 
manufacturing chemists, supplied our armed 


forces during World War 1] with tons of anti- 


malarial atabrine, Today the plant helps 
Supply iLiuniin-conseious Americans with thia- 
mine and ribollavin and prewluces the new 
antibiotics, streptomycin, dihydrestreplomy- 
cin, and penicillin (page 7). 

At Harrisonburg, the Bible School of cn 
educational Eastern Mennonite College trains 
students to serve in the Mennonite Church, 
It was the afternoon recreation period when 
Lo arrived, Wearing white cape so tiny that 
they looked like baby bonnets und armed with 
tennis rackets, girls poured out of the build- 
ings. Reaching almost te the Lops of their 
ankle-laced tennis shoes, their gay print dinesses 
were a contrast to black cotton stockings, 

When | mentioned the color and length of 
the dresses to a school official, she replies, 
“| believe you have in mind the Amish Men- 
nonites. We are more liberal As tu length, 
we do not prohibit the girls from wearing 
shorter dresses. We leave that io the dictates 
of euch girls conscience,” 

Coming out of the building, 1 heard that 
American two-toned “wolf whistle,” with the 
necent onthe lost tone. 
stmething like “Whew—wdew!" [ couldn't 
repress a smile when, looking in the direction 
from which the whistle came, | saw two. teen- 
aged Mennonite beys waving to me. 

Today in the Shenandooh Valley rural 
singers use some of the -sarmne svllables el 
ploved in medieval times. Because they sing 


Farmers. 


Written, it might look 


fu, sol, la, fa, sol, In, and mi, instead of do, 
re, mi. fa, sol, la, and ti, they are colled 
“fasola” singers. 

In # Blue Ridge mountain cabin T heard 
one of the mountain people sing froma “shape 
nate” hymnal, Starting on absolute pitch, 
without the ald of even a tuning fork, he sang 
in i high falaetio, using the syllables, fa, so 
ln, rather than the words. We told me his 
singing-mister father taught him to “hear™ the 
musical sound af exch note by its shape. 

At a farm near Harrisonburg, Germain Men- 
Honite Jiweph Funk printed his shape-note 
hyrotials mote than a century ago. Today in 
the tiny village of Dayton, Virginis, his de- 
scendants still pont shape-note music, 

Stepping off the street into the littl pub- 
lishing house, | closed the dar on a modem 
world to spend a dehelt{ul half-hour in an 
Old World atmosphere. At his roll-top desk, 
littered with letters, ledger lwoks, and sheet 
music, sat Funk's great-grandson, Will H, 
Ruebush, puffing on his com cob pipe, 

“So you want to know something about 
shape notes, do vou?" lw asked, pushing buck 
his green evyeshade and fumbling through the 
mass of material on the dese for a blank shee! 
at paper, “Can't ever find anything: Got 
hundreds of letters to answer from all parts 
of the country, Answer them myself, Our 
books go to every State in the Union." 

In a fine Spencerian hand he wrote down 
the seven notes and their shapes for me: 
do, dl: re, mi, 4; fa, Ke xol, SS: la, CS: 
and ti, ¥ 

Aispuitn County, Rockingham’s sauthermn 
neighbor, clings to old customs. Every year 
a modified jousting tournament is held at the 
base of Natural Chimneys, the seven Cyelo- 
pean towers of rock which tise more than 
LOO feet above a level plain. 

It all started, | was told, when a local belle, 
cuted in the summer af 1821 hy two swains, 
was unible to choose between them, Someone 
suggested she “lestow her faver” upon the 
Winner of a modified jousting teat, The event 
Was stich a suceess that Valley families have 
hele] o tournament every year. 

Folklore of Mountain People 

Same af the people living in the Allewheny 
Mountains have retained the folklore of their 
Scotch-Irish, English, and German ancestors, 

At a guest bulve in the Alleghenies the 
owner eskerl me if | hod ever heard of the 
custom of “bellsmignling.” 

Abeta week before Christmas the men, 
weiring women's clothes, and the women, 
dressed in men’s: clothes, all wearing bome- 
made masks, come to her door, she told me, 
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“Tm supposed tO uess whi they are,” 

The custom is similar to, beggars’ night, 
hefore Halloween, because handouts are ex- 
pected. 

Later 7 found the word is derived. from 
Cerman FPolotinate dinlect, Belstnickle, of 
Belsh Nichei, meaning Santa. Claus, 

‘These people have words of their own. 
Diapers ore “hippons” and a chipmunk is a 
“faerydiddie,” 

When a chile) doesn’t grow, in these moun- 
tains, vou measure him with a string, then 
wut the string ina rut in the road, When a 
car runs over the string the evil spell will be 
hieoken ard the child will start growing. 


Staunton: Roller-coaster Town 


Staunton, like Rerme, is built on seven hills. 
Legend has it that present steep streets fol- 
lowed Inctian trails, On one hill ts the gleam- 
ing white-brick house in which President 
Woodrow Wilson was born, 

Thiy roller-coaster town ploneered the 
councl-manager plan of government in 1908, 
Ry the close of 1948, more than 800 cities, 
towns, and counties in the United States had 
wdopted this form of government. 

Staunton's identifving landmark is the twin 
peaks, Betsey Bell and Mary Gray. 

in old Trinity Church the Virginia Assembly 
took refuge during the Revolution, Riding 
back roxds, John Jouett, Paul Revere’s. Vir- 
ginia counterpart, warned the Virginia Assem- 
bly at Charlottesville and Thomas Jefferson 
at Monticello that the British were coming. 

At Waynesboro, Virginia, ts Fairfax Hall 
Junior College, girls’ school, named ironically 
for the wornan-hating Lord Fairfax (page 17). 

In the 1970's the village awoke one morn- 
ing, rubbed its sleepy eves. and found Industry 
sitting on its doorstep (page 21). Today, 
with a population of 10,000, the town retains 
the charm ond leisurely appearance of a raral 
Southern village, Outstanding visual finger- 
print of indwetry is the bald scar in the moun- 
tainside pbove the town, caused by steom 
shovels. digging gravel for Chesapeake anil 
Ohio Railway roadbeds, 

On the Valley Pike between Staunton and 
Lexington roadside markers pnt the way 10 
the birthplace of Sam Houston, winner of 
Texas independence, and to the litth black- 
smith shop where Cyrus McCormick perfected 
the reaper, 

At Lexington, seat of Rockbridge County, 
twa Confederate generals, Robert E. Lee and 
Sionewall Jackson, ore buried. 

The mellow colonial buildings of Washing- 
ton and Lee University stand beside the 
eastelluted barracks of Virginian Military In- 


dtitute, T stopped outside WMT barracks to 
watch gray-clad cadets salute the statue of 
Jackson, which stands guard over the parade 
round (page 4). 

On this Held once drilled the former Secre- 
tary of State, George C, Marshall, 

Within these barracks once taught Matthew 
Fontaine Maury, oceanographer, whose wind 
and current chart of the North Atlantic rewo- 
lutionized the science of navigation, Todliwy. 
every pllot chart issued by the Hydrographic 
Office of the United States Navy carries a note 
that it is founded upon Maury’s researches. 

Another man who became a VMI professor, 
John Mercer Brovke, invented a deep-sea 
sounding apparatus, Heand Maury, working 
together in. earlier years at the CD. S. Naval 
Observatory in Washington, B, C.. made prac- 
ticable the laying of the first Atlantic cable. 

Rockbridge, southernmost of our comnties, 
was numed for the Natural Bridge of Virginia. 
water-carved limestone block which arches 90 
feel across a gorge. Everywhere | had trav- 
eled in the Valley it seemed that George Wash- 
ington had been there before me. Natural 
Bridge of Virginia wis no exception, ‘The 
initials “GW. on the southeast wall are 
supposed to have been carved by Washington 
when he surveyed the bridge. 

Thomas Jefferson paid George TH of Eng- 
land 20 shillings for the bridge and 157 acres 
of land Jess than a vear before the first shots 
were exchanged between Americans und Brit- 
ish in the Revolution, 

From a sound-reproducing device at the top 
of the bridge a musical program fs presented 
each night, Strolling toward the bridge, 1 
heard the glorious opening notes of the Pil- 
vrims” Chorus from Tuanhduser, The rich, 
swelling tones of a nighty organ, caught 
under the arch of the bridge, echoed through- 
out the glen until the whole night wos filled 
with music. It seemed a fitting climax to 
my journey. T imagined I could hear the 
marching feet of those who had been there 
before me—Washington, Jefferson, and all the- 
countless others whe, from the Valley's moun- 
tolnsides, let freecorn ring. 

The next day, leaving the Valley, L stopped 
for gasoline at a small combination country 
store and gus station, Out hobbled a little 
old) man, his face Hined with wrinkles. 

‘See vou been a lot of places-in this hyar 
country,” he said, louking at the sticker- 
covered bumpers, “Whatcher think of it?” 

“| dike this part of the country so much 
Tm going to write a story about it,” T replied. 

He winked, “Qh, sure, ma'am. So am I— 
some tay!” 

Perhaps he'll believe me now, 
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Shells Take You Over World Horizons 


By Roraerrorp Pratt 


HELLS “have everything.” Some stay- 
nt-homves collect them as they would 
tare or coins; by ordering from a 

calakeae Others go exploring. down to the 
sea or up to the hills, to pick up their speci- 
mens, Shells can be traded with correspond- 
ents invall parts of the world. Once you have 

4 tidy collection, the fim begins, 

I dislike the phrase * ‘shell collecting,” Tt 
seems 10 narrow the subject to accumulat- 
ing or cataloguing. One may énjov shells as 
exquisite jewels. Their beauty is an inspira- 
tion, They havea lore and a languaye, Is 
not a pearl the product of a shell? A. pair 
it amber-colored marginellas make exquisite 
little earrings. 

Many people enjoy them as they delight in 
flowers for colorful arrangements on kitchen 
wittlow silk. living-room tables, mantels; of 
bookshelves, Glance through the color pages 
in this issue of the Nationan Grogmarimc 
Masazinec, with an eve to the decorative 
values of these radiant tones and patterns, and 
imagine their possibilities (pages 36 wnd 84), 


Shells: Hove Arabian Nights Stortes 


Then too. you can tell your friends their 
stories, such as the miracle of the octopus in 
the argonaut; the incredible speed by which 
a broad, round moon shell dives into firm 
beach sand to eat-a clam; or the strange wav 
a mussel, apparently fixed with tough bonds 
to a rock, moves abouyt.* 

You can travel with shells, if not personally, 
at least-in books ancl research, to the “steam- 
ing stillness of an orchid-scented glade” where 
brilliant land snails are discoverer along the 
jungle trails of Cubs or Luzon. For the tree 
climbing Ligwws run your eve and hand along 
the branches of gumbo limbo and Jamaica 
dogwood on the Florida Keys. 

You may know the fresh sting of salt sea 
spray and the fragrance of seaweed where the 
mollusks of the Maine coast hide in the tide 
peels and crevices of that wonderland of rocks 
(page 41). 

You can explore along the broad curving 
beach at Indian Rocks, Florida, in pursuit 
of the coguinas that hastily burrow into the 
sand aiter each retreating wave. [i you are 
agile, you will catch them by the score ancl 
admire the variety of lovely sonsets painted 
in their porcelain in imitation of the sunsets 
that Hluminate the Gulf horizon between the 
casnartina trees (page 458), 

In Miami, Florida, a hundred collectors 
specinlizt in tree smatls from the Keys: ond 


a5 


Everglades (page 76). They like to go forth 
to do their own exploring with binoculars over 
their shoulders and armed with collecting box 
anid a sandwich, 

Another person may choose to specialise in 
scallops (Pecten is the scientific name), They 
are a royal, highly distinctive genus with 
world-wide range (page 49). A biy vellow 
scallop comes from the sea near Bar Harbor. 
Maine; a pink scallop from deep water near 
Puget Sound: and the South Pacific abounds 
in scallops ranging from dazzting brilliance 
to the most delicate tints. 

_ There are many kinds of shells, any one 

group of which has enough alluring material 
for a lifelang studv: chitons, murex, olives, 
cones, snails, clams, tree climbers, litripyees, 
tock dwellers—take your choice, 

On the other hand, your special interest 
may he a genetaphical location: the west 
coast of Florida, the New England shore, the 
Mediterranean, Miuritius, New Caledonia, 
the Philippines, the Indian Ocean, the Michi- 
gan lake tecion, or the hills of Hocking 
County, Ohba, 

Collectors also specialixe in certain sizes. 
For example, an astonishing number of shells 
are between $4 inch and \; inch across (page 
72), Most of the 100,000 species already 
known and named are less than half an inch 
and range down to microscopic. In the largest 
bracket, a collection is not complete until it 
has a giant clam (7 rideene peas), which may 
weigh 500 pounds (page 2), 

An entirely different appeal can be found 
in the biology of shells, The science of the 
shell alone is called concholagy. But a de- 
tached shell is o by-product of an immense 
animal phylum calle Mollusca. Shells are 
not like crystals. rocks, and ores, formed by 
elemental forces of earth and sky; mor are 
they stamped out instantaneously like coins. 

Shells are the products of a group of animals 
so old that its fossilx are found from the 
Paleozoic era more than 300 million vears ago, 
the earliest time from which any kind of 
inimal remains are knewn. Dr, Paul Bartsch 
of the U.S; National Museum in Washing- 
ton, DD. C., says that those fossil shells “bear 
evidence thot these corliest Enown animals 
were already so highly specinlized as to force 
us to the conclusion that their ancestors arose 
far back beyond Paleozoic times.’ 

* See in the SATION AL Gioceareoe Macarmg “Ses 
Creatures of Chur Atlontic Shores,” August, 1936; snd 


“Denizens of Our Warm Atlantic Waters,” February, 
107, both by Rey Waldo Miner. 
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Shells Take You Over World Horizons 
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Baby Sister Listens to the Sound of t 


Common an the keys of Florida, the Tahara, and the Weet [odes i the Giant Conch, Stromini prea 
iO). These vouimesters ate the children of Capt. A. BH. Banister USN., Commander of Submarine 


faite 
<e orumed not only (or their beautifully colored chella, popular 


Saaadroo Four, based at hey West. (onchs are prise 
weirs: but for their delicivus Mesh, which-mukes a tusty chowder 


This group of animals is so vast that the fresh-water streams of British Columbia and 
Wollusca are exceeded in number in the ani- Labrador have their pearly-blue mussels 
mal kingdom only by the joint-footed animals , ; . 

= bet aber. ss he She « Skele of irre 
(Arthropoda). which include the insects. The Sholl Ie the Skeleton of on Animal 
Chis mighty horde of mollasks inhabits the To binlowists a shell is a skeleton, carriod 
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Shells:as a Decorative Mont for the Home 


Between two room of her Mim) Rewech winter residence Aire. John 
CWiver La [ the Associate Ectiter af the National 
Grnsroe Manariwve, kes fitted thes shelves for her collettion, A 
polished Chamlared Nautilus (tage G3) is at the center near her oght 
AL the tog te the rieht of the coral are: a. Partod¢e Tin 
Shell, s Meselid Cowre fnager 45, Su, 5), and a frock nilote 
fouge 6%, No: 12). Teo Helmet Shells are to the left of the starfish 
teow her ent! acl fo the right are the ‘Fichting Conch (por 45. 
So: 9) and the Triton’s Trompet (pages 67, 68. and St). Behow ter 
fight hand, to the kofte ore two Left-handed Whirlks (page 43, 40. 7). 
Bis the lal foun edie | iano Chinese Conche Hank th ian corals. 
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a visible shell—is typical of the 
humble aspeel of mollusks. 
Nevertheless, to the person with 
a biological turn of minal this is 
one of the most thrilling divt- 
sions Of animal life. 

The mollusks are o clear-cut 
classification. and not to be com 
fiderl with shellfish generally 
For example, the sea urchin 
(ohvium Echinedermata) has 9 
shell with a wonderful pattern 
But the urchin, like-its near 
relative the starfich, js teal 
WILh radia! symmetry. [ts struc- 
ture ricintes like the spokes of 
a wheel, while the mollusk 
minal has bilateral symmetry ; 
that is to sav, he tends to he 
lone and two-sided like a. wort, 

The shell of a sea urchin is 
4 Single laver, growing all over 
lt body all at once. You can 
see at a glance that this shell is 
an entirely different texture 
from that of the mailusk,. The 
crab, Jobster, and shrimp (Crus- 
face | nica Hee COnSpic DOGS 
shells. This group is. distin- 
guished hy its jointed limbs and 
aeymentiol aniennae ond other 
parts, while the poor little mol- 
lisk i just a soft imaegmente 
creature. | 

The shell of the crab also is 
a single layer, growmge only ih 
thickness. That of the mollusk 
mB usually three layers, barilt bw 
being acdiled to mradually ot one 
end, Aloreover, the crab shell 
i cast off and renewed period- 
ically, while the mollusk shell 45 
a permanent covering 

The difference in texture be- 
tween a crib or lobster «hell 











and that of 4 snail-or ayster is 
easy to seo, The crob shell con 
tains about 15 percent. phos- 


phate of lime mined with the 
basic carbonate of lime. The 
mollusk shell, however, has only 
i trace of the former. Tf is the 
cirbonate Of time which pr- 
duces porcelaintike shells with 
enameled surfaces, ps in the 
artecraitic comes, volutes, and 
cowries, or layers of mother-ot- 
Pedr] that glow on the inner 
sides of the mussel, abalone 
and oyster, 
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Fleet Admiral Nimitz’s Daughter Is a Shell Enthusiast 


With the help of fer father, Noe Mins Nimite hoe collected 2,000 specimens, 8450 
lower rirhh earner contain 
ol the Part Ciyeter 
Auger Shell 
a Scormiean Shell, Lombis rages (pore £8, No, 1 
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Lowe Above thest are some volves 
left side ie (Mien Conch. The lars 
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In ther habitats mollusks are frequently 
on the move (page 40). The squid is one of 
the fastest swimmers in the sea. Tt shoots 
through the water like an arrow. The scallop 
is a swimming clam. The snail walks with 
clirnrising alacrity, considering the clomsy aod 
relatively enormous shell it carries. Chitons 
creep slowly like lumberme beetles. The 
clam t a quick, efficient. burrower 
miustel may put out tough cords like hawsers 
to pull itsell alone. 

some Of these mollusks eo alter food like 
ther animals, Others: when well 





Le tedt, 


I fee i pSae m4 


Even the 


vortices, In the |mat 
in tie lotegrounil Times 

FPingtata tmargirivernd, and in the middle of tie 
lewer lett, js Peéreived maredeta (pate 52, No, PL). 
_ A Choro liered Nautilus fee 
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watt for the foo] to be washed into ‘their 
stomachs. The point is that they are designer! 
by Nature to lead goimal fives, and the shell 
collector must either them hike any 
other humter or dig them out of their hiding 
places! or else pick up empty shells leit by 
departed animals, 
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The Lnivalves Far Outnumber the Brealves 


CW the two chief categories of shells, the 
lareer 15 that af. the dnvle-shelled, the wni- 
yalves., ‘You will find twice as many kinds 
Of these alone the seashore as vou will of the 
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two-shelled. This big category of univalves 
includes the snails and their great variety of 
spiraling. relatives, plus slugs amd linmpets. 
The univalve is a marine, fresh-witer, land, 
and tree inhabitant. 

This snail type is the higher form of mollusk 
in that it has evolved a body better equippetl 
for living, The univalve has a bead with 
mouth, tentacles, and eves. It may have also 
a tongue like a file that cin extend twice the 
length of the animal sawing into food, 
The teeth on this tonzue may be counted in 
thousands, ancl new teeth grow when old ones 
are worn Wut. 

The scientific name for this magnificent 
division of shells if Gastropoda, which, trans 
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wears a “dowry” o 
money, Cyprnca mornsio, in a performance which tells the story of 
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lated from the Latin, 
means “stomach foot." 

The first part oul of 
the shell when the 
animal is going places, 
aml the last part with 
lrawn, if the foot 
Thitis a squashing sac- 
like appendage with a 
rippling muscle that 
enables the animal to 
creep around, You 
might say that the gas 
tropod appears to 
walking on its:stomach 
(plane O61), 

Attached to. the siche 
of the foot of many 
eecles is A tough cis 
that exactly fite the 
opening of the shell 
When the animal with- 
raws to the satety ol 
its limestane tortress, 
this disc, callel opercu 
hom, seals the doorway 

The operculum, 
meaning “lil,” is: fre 
quently to be found 
with the shell, pravirled 
that the shell stil] con 
tains Tt= animal, either 
dead or alive it 2 
periectly designed ior 
= Purpose. 

If you look closely, 
you will see that the 








operculum is con- 
structed on o spiral 
See) 6 pattern, exactly like 
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many shells, The spi- 


ral of the operculum 
the shelly ued far 02 0M Dat surlace, of 
a girls plane, while that ol 


shells is normally 

pulled out to make the 
turbinate form. The collector is often glad 
ta find the operculum that fits his shell. Since 
it is tough and durable, it does not disintegrate 
and can be mounted and kept in place In it 
univalve; making the shell more complete. 


Niost Bivalves Live in the Sea 


Che other big category & that of the two- 
shelled, the bivalves. These are mostly ma. 
rine, although there are many fresh-water 
clams and muszels. No land or tree mol. 
lusks are bivalves. 

Here again science has seen fit to name the 
division after the foot, Pelecyvpoda, translates 
hatchet tat. The foot i © wedjte-siapet 
organ for digging, It can work so fast that 
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Most CNe-TeSstaAnt matters in. out 
witness the foxst] shells thet pereiate iigern's 
presence on earth. 

In nuseums i 
displiv halls are ined ancl their floors crowded 
with cabrmets loaded with maltitudes af these 
anima | parcelains Phe Aumericiun AtTuseum 
f WSotural History In New Vork (itv has 
an enormous central hall with panoramas al 
shells and he 
Sationol Aluseim in Wasrhineion, 9, C.. hes 
bers of cabinets with five million shells classi- 
Het and tn 

tel, even oiter the muscume uve token 
Lacie areal collections, aml the private collec- 
fore have accumulated theit (reassures. whose 
total Imagination, the supply 
6 oracticaly inexhaustibh lf we eo to the 
Maine, Florida, or 
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that this beach fine, with its ham? of dune 
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speed through the waters of Australia’s Great Harrier Reed. 
scallop, are the only bivalves cunable of ewimming Guring. their adult stage. The 


tentacles cannot be drawn inside when the shell is clo 


flowing back toward the deep, until finally 
the oncoming wave has no reserves avi for 
increasing its magnitude and niust to 

But it does not crash formiessly, re that 
moment, when it is undermined by the in- 
creasing force of the undertow, the wave 
hends forward, 
momentary the pattern of a logarithmic 
spiral, with the crest curving in and under 
to place its apex at the center of gravity. 
This figure perpetually repeated by waves as 
they mount the beach forms the identical 
curve that you find in the cone, conch, cowry, 
smil, and nautilus shells. 

Here we are confronted not with an imagi- 
native Idea but with a thrilling fact of life: 


In cress section it forms: 


that the dynamic spiral 
is a fundamental pat- 
tern of growth, 

Te produce a spiral, 
three conditions must 
exist. First, growth 
MLSs Pursue a conlinu- 
ous course and not be 
ermatic or backtrack. 
second, growth musi 
proceed freely and 
without outside inter- 
ference, Third, it must 
Operate AS A sequence 
with 4 growing tip or 
growing lip, or at least 
produce new growth 
following after older 
parts. 

The growth of shells 
clearly pursues a con- 
tinuous course. Thoir 
lines are not zigzag 
or jagged. They often 
hove spines, knobs, yond 
ridges, but these are 
protuberances on the 
basic spiral, Finally, 
each shell has a lip 
that generates the shell 
So that it is built with 
i sequence of inere- 
ments, those near the 
lip being younger than 
those near the apex. 

Because they possess 
this inherent spiraling 
ability, combined with 
the permanence of their 
structure when built, 
Shells are the most 
vivid examples in all 
Nature of this principle 
of growth. 

The stirring quality of the design Hes in its 
action. It is not inert. Even though the 
spiral of a shell is physically stationary, it 
has a point of origin, Called 2 nucleus ar prot 
conch, from which it springs whirling toward 
an infinitely greater magnitude. 


Snail and Seallop Inspire Architects 


That this pattern of action can be impressed 
In hard material so as to endow what is fixed 
and immovable with a quality of movement 
ie one of the characteristics of the spiral. 
You may say that architects and sculptors 
borrow from the snail and the scallop their 
dynamic curves to animate intractable marble 
with Huldity and living beauty: 
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Searlet Tentacles Fringe the Moving Valves of the Lima Jima 
Propelling itself by opening anil clusing its shell, thts mollusk develops. good 
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Kinuatcur Collectors Have Green These Florida Shells Fanciful but Apt Nainies 
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Amateur Beach Searcher Can Find These Easily in Miorida 
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With Shells Consisting of Fight Separate Pieces, (Ahitens Are in a (class by Thernselves 
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Shells Take You Over World Horizons sf 


‘The chimney of the Chateau of Blois is 
wreathed with scallops: The volute or scroll 
was userl by the Greeks in their Corinthian 
and Jonic cupétuls, Famous at Blois is the 
Qouble winding staircase, which reproduces 
with mathematical precision the doable curves 
in the columella of certain turbinate shells. 

While the artist finds in shells rousing ex- 
amples of the dynamic spiral, it would be 
shortsichted to assert that shellk are the nly 
source and origin of this spiral, Vou can see 
the same curves, with the identical! propor: 
toms. te the florets of a sunflower, in the scales 
if a pine cone. in the leaves of an artichoke, 
in the horns of the Rocky Mountain goat, in 
the cy ine of formet-me-nots, in fern croziers, 
and in elephants’ tusks, 

The lowly mollask simply uses a funia- 
mental law of growth, together with economy 
of structure, for building. « strong house, The 
urchitect builds Spiral staircases and cclumns, 
ising a fimdamental law of beauty andl an 
economy of structure that are synonvmeus 
with the molhisi's law of growth. 

The curve of the shell is one of the simplest 
Gf all known curves. [ts propertions may be 
defined by # mathematical formula, Its dis: 
cipline is rigid, ‘The diameter of the coiled 
tube will grow in exact proportion to its 
length, 

You can see a beautiful diagram of this fact 
when you refer to the picture of the charni- 
bere] tauutilus fpaume 65}. The control of its 
propertions is su ‘periect that each new coil 
is exacth: three times the width of the coil 
preceding it. 

Shell Growth Muthematically Exact 

‘Another type of shell tay increase at a 
much slower tate. For example, one terebra 
may increase the diameter of jts call at the 
mite of one and one-quarter thes at eich 
complete tur, At the other extreme, the 


abalone (page $6) multiplies its coil diameter 
hy ten at each complete revolution, 
purely a 


This: is 
titheratical propattion, because the 


abalone curve widens so fast that the shell 
never gets around itself, At is merely 4 shart 
Segment of a wide . 

This type of a fe has 1 remarkable prop 
erty. It con increase by vrowing at one end 
only and always retain without change the 
form of the entire figure, A little shell grows 
into a big one and bith look the same, This 


is a marvelous fact, because the shell grows 


only at one terminal ene, 

Compare this with mast growth. When a 

v Eran into a man, he grows proportion- 
ately all all ower, How could a shell grow all 
over? The animal builds a house of which 
each increment is forewer dead, rigid material, 
Vet this: structure, as if by at one end only, 
continues to grow as if by c, appenrin 
to become larger all over! pean epee 

The diversity, which aa so hewlldering as 


we Jouk over a collection af shells, is due to 


the endless combinations of this dynamic 
spiral, For instance, the growing edge, or 
aperture, of the shell may be round, triangular, 
oval. wide of narrow ellipses, or countless other 
shapes, The shape of this growing edge will 
vury the form of the completed shell, 

An additional viniation is seen in the way 
this aperture—that is, the cross section of the 
shell tube—is set at various angles in relation 
to the axis of the shell, One angle will cause 
it WW go round and round, approximating a 
coiled rope. Another will pull out the coil 
into a long, steep corkscrew. 

Still another influence comes frum the Vi 
rious velocities of growth In relation to angle 
of rotation. ‘These factors of the figure of 
the erowing lip, its angle, rate of growth in 
relution to twist, and so on, mov be Tikenesd 
to the few notes of music by combinations. 
of which all the countless varieties of tunes 
are prodyced, Thus the tens of thousands 
of shell forms are rooted in the simplicity of 
a curve with & simple formula governing its 
Proportions. 

* For a fuller desception at thle spiral eee tin 
Grotwil aad Form, by TYAnch W Thompson, 


Kixploring in Our Color Plates 







t7 PAGES of colir Twat ratiand in this 
issue take the trader dna workd-edde hunt 
* for shells from the cold shores of New 
England to the humid beaches of the “Tropics. 


Color Page 41 
The cock-hound coastof Now Engltarel) with 
ite intervening beaches, teeme with mollusks wifer- 
Ti an. opportunity for many thousanis of summer 
Vinitor to becurre wouter with the beauty af 
ehells. 
In this region the thdes hove & erent rice and 


fall. sometimes 10 feet or more When the At- 
lantic breakers chow back they uncover jungles 
Of seaweed and limplid poole among the rocks, 
(olor Page 42 

All the shells on page 42 ace from the collec- 
tion Of the Boston Museum of Science. The Thais 
iN the upper cetners is a shurp-pmintil shail with 
colorfal stripes atid a marhlelife texture. Just 
below these is the familiar Periwinkle, one of the 


commonest shells ur the New England coast. The 
later tonm angils are Moon Shells 
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Malllinal Deg tejihle Pitigrajihey Wilkard M. @ufear 


Churned Up from Undersurface by a Storm, Pen Shells Lie Dying on o Sanibel Beach 


Thite mollusks, Aleta rigide, five aliyost complttely buried in the sand, and only extremely heavy waves 
ean dislodge them. The collector bas stumbled upen a scene of devustation, 


Flonda mw the American paradise for shell col- 
Ieclors. ‘The coast cocst Ga catchall of the vast 
wenlih of shells borne from the ‘Tropics be 
Horm and current, 

Here fhe Vielet Snail comes riding on his 
bubble tuft: the Cockles and other Pectens are 
thrast up from their deepwater haunts, The 
tranucent, delicate Paper Atgynaul may ride 
ashe cn the breakers after 4 tom of unknown 
distance from the clutching tentachea) the mother 
oclopis—iicky the person wha fins thit frugile 
piece Of art unbroken! 

Because the benches of Flortlss evei canst are 
aienper, and decry waler came fearer to the shore 
certuin =hells are found there which tarely jppear 
on the weet comil 

To the weet const. however, the ebell ent hustzst 
poss Aret. There the beaches shelve graduully 
under the Gul of Meco, and the most brilliant 
ate! varied wealth of shells to be found on onv 
noted States const is tossed up by the. toms 
from the coral reefs, sponge beds, anil (tropical 
waters. 

Sanibel Tslord. neir Fort Myers. ix oa 


[uit 
ticuilariv: fruitil spat for collectors. 


Color Page 43 


Vou see here somoof the rarest and mast prize 
éhelis of the Flenda collector, They sare shown 
through the courtesy af the tate Dr. BR. Bale 
of Circleville. Ohio, whose collectron incluckes 
mont of them: The delicately thited Foretira 
foniied, to from the Miseum of Comypirative 
Ailoey, Harvard University, ard the Cons 
mca from the Melamtv collection in Flora, 

The Litns Pawoie one of the world's fits 
stil tmds| showy Peetens. The Junonia shown 
aoeeclisive to Florida, The Carrier Shells in the 
lower comers are curiesiticn! this spectes collects 
her mollusks and cements them todteelf, The 
Galden Panga 15 foehly porte] be collectors. 


Calor Puget 4 ond 45 


eccise yinateor collectors tome to Floris, 
muny stella of this region are javen picturesque 
tities. of Hlustrted on these purges. You will nate 
how appropriate these names are, What could he 
more vivid. than the Latvs Ear, or the [lerding 
Tooth, or the File Sheil? The Shork’s Eve ts one 
of the opereesa Moon Shells foutedl from DLalta- 
certo Flords, Tt is carnrvorous, witha powerful 


Shells Take You Over World Horizons 


Tis la E | Sdszi le 
the (coll to Worship with Conchs 


thi 4 pre oe Tie | 
mdinione Hel unlike he werd sound of a joghern Shells play @ part ii many feligis- services-in the Oring 
leit handed apirals (jage 09; Ao 3) wee eonitiderce] sacred, aod ume pigpy lana triljes the 
the smbal of chieliamahip (pase Gh, Na. &; oF, 1h 


Shinto Priests of Kyote, Japan, Sound 
By towing Inia thes: Trithné Trompets (page BO, No. Te oby, it: 68, 4 farerrachine 


a 
n parts of Inelin 
[ is jteLp es ee ee 


i teh “ | ra 
CPT AE be 0 nate 





> 
C— 


ie *OTIONn | aeopraphic Magazine 


_ mf all 





A "Naked Clam,” Wearing Its Shell Inside, Lives in Mission Bay, Cahfornia 
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ba a ml fern fer af inn ti i har ‘y ft hee 


Thus Moves a Living Tapestry Snail, Carrying His Pearl-lined Howse 


The hard, shiny operculum, or deor (A) af Porbo pethelotass dwelling (pace 64, No. 3), which resembles 


the brilliant green cat'eeve, is priver] as a jewel, 


Color Page 48 


Coquinds ore sometimes called Buttertly Shucils 
They belong to a bit group known a= the Wedge 
Shells, Florida bat a wealth of these hells, 
averuging about an inch long, A few ore found 
in California, the Philippines, and Cevion, This 
tf the clomentary shell for begmmers. 

Many visitar=e to Florida: who have not thought 
of shell colhetting are firs) attracted by the enunt- 
lees numbers of coquinas washed up bw the «mall 
wuves from the Gulf onto the beaches of the 
Weel CUMLel 

Coquinis. play where the waves: wash up and 
recede, riding op and then suddenly chaging into 
the soft wet sand. Dhew dhe on faust that they 
liappear in a few seconds, Gourmets collect 
the coquinas ty the bucketful and boil them up 
lor delicious broth 


Color Page 49 


The Pecten hoe world-wide distriturtian and a 
glorious variety of colors. More thon ony other 
shill form, the Pecten ta classic symbol, and its 
fudisting symmetry, like the tigers of oor horas, 
t- frequently incorporated in architecture, (hme 
of the finest cxuinplea te the Chiteau of Blots. 
France, where Pectens ornament chimneys and 
frivcies, 

tn this page note that the two valyes of the 








oie the foot, C 
fentockés The mouth, which i undernenth, docs nol show in the deawing. 
the cio be tee muntie, whe pendacresa the ahell material. 


the dye, D the proboscis, and FE ‘the 
Anpraring ssa Tight etrip undor 
In the drawihe the shell bs terelbested lighter, 


same animal are usually produced in cifferent 
shades of color, A god example is seen in the 
two upper comers, which arr opposite valves of 
the same animal, Note aiseo how those shells with 
heavy rilget resemble the Thormy Oyster (page 
30), exeept that Pectens do not have spines, 


(Solor Page 40 


The Thormy Oysters resemble Pectens: bit the 
two Valves produce fantastic apints. These spines 
may be tiny stiles, or pin points, or heavy spikes. 
Alany of these hella are white, but those thet are 
colored are brilliant flaming red, rose, deep porple, 
almott. They ane foun! srouridl (he entice Florida 
comst, im faja Cylifermm«|, the Philippines. Motur- 
tra. and alone the coast of Chinn, When tom 
nwa by a storie, One Thorny Orster is: thrown 
up of the beach where collectors teninlly find it 
hroken ber the surf, To fier) these grotesque 
stelle with both valves ond the apines unbroken 
lf an cvyent. 


(olor Page 5! 


The Volutes ore sometines teferredtd to o4 the 
amstocmts of shells. They are chermhed by col- 
lecdors for their handsome spirals poe vanetv of 
colors and murkings. vote the depth and charac- 
ter of the operlure with the finely drawn curve 
forming tia outer ede. 
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Color Page 53 

The collector of Cones mecils o world atlos for 
reference, “The specimens selected for our page 
Uhustrate their universal distribuilon. Here are 
cones from Hawaii, South Africa, Ecuador, Singa- 
pore, the Red Sea, Medico, ond other places it 
the ‘Pacific, Compared to other ehell families. 
the Cones hive remerkoble tegulliirnitv: all are 
trim and) distinclive. A typical cone i@ about 
two inches lone with Hat apex atid a bread top, 
its straight sides forming a triangle. The chief 
variations are in the markinis ind color, which 
offer a wealth of enchanting ideas for the deco 
rotor, 

The big one in the lower right-hand corner is 
the (oeogriphic Cone Tf averages four to five 
inches ant has a wile aperture, giving it an eut- 
line more corved than trinmeular, The two 
Cones in the lower comers, Corus acus and 
Comair geographies are dangerous to the collector 
Their inhahitanta have «a sting that infewts 9 
pitnfal poiten which noey preve fated, In fact, 
all Cones should) be handled with care when alive. 


(Color Page 54 

Chitons are the most individual of the mollusks 
ancl the mast ancient and ceteervative family. 
They belong in. a class by (hemselves. Utiltke 
other mollusks, they haye shelle consisting. of 
right acparaie peeces. These pieces are formed 
smultancously and do pot hive a spiral curve, 

Science beleves that the orginal primitive mol- 
lusk teust have resembled the Chiton more than 
any other. In this sense it is an antique, The 
Chiton clings too small rock at the water line by 
means of a wicoum cup the length of his foot. 
He is stuck so tightly that to dislodge him the 
collector nerds to thet a fat dinife quickly 
underneath him. | 

Most of these shellu are collected «in. living 
condition with the cight separate pieces held te- 
gtther by 3 surroumting girdle, Some of those 
on our pate show this girdle, eapecinily the lane 
une if the upper center, When cleaning and 
preparing Shelli for collection, some collectors 
remove the girdle: then the pleces must be stuck 
together with glue to hold ther form, 

Color Page 35 

We teeall that the anclents wert a maritime 
people. that they made dyes from mollusks. 
Later. artists of the Rensieance, whose work! 
lay close ta the Meditertanesn shores, immortul- 
ime] shells. Yet the Mediterranean cannot com: 
pare with other regions, such asthe South Seas 
or Florida, in the richness of color and yariciy of 
is shells, | . 

In the center of page. 55 tg a Haliotis,.o specles 
closely related to the Abalone of California (page 
$6). In the upper left-hand part of the page you 
will see four Patellas whese special charm fs the 
Inner lining of mother-of-pearl Compare theee 
with the bmpets of the New England coast, pare 
42, to which they are related. At the bottom 
you have two views of the handsome Helmet 
Shell Une species of this, called the Cameo 


3 


Shell, appears often in [tulian curio shops Many 
American families have these shells, carved with 
exquisite little cumecs, as souvenim. 


Color Page 56 


The Ear Shell, called Abalone in’ California, t= 
the mest distinctive shell af oor Pacific coast. It 
is Temarkible both for the play of iridescent rolars 
through its incomparable mother-ol-pearl and for 
the food value of its animal, | 
The Abalone is never foun! on Atlantic 
beaches; vet many Florida shel) types are found 
in ia Califomia. Geologists say this pinives 
that (he Atlantic and Pacific Oeeins were con- 
tected during 0 late period in the earth's history, 

The stellt on this plate are from the collection 
uf the Rerkehire Museum. Pittafield, Mass. 

Color Pate 65 

The Chambered Nautilus is In aselass by itself, 
nt only for the beauty af ite dynamic ssonmetry 
hut also biologically. It belongs to the mst 
highhy organived group of toollucke—the nuutl- 
liees, cutilehshes, squids. and octopuses. These 
ahimalé in contrett wo other mollusks, have large 
bodies. Well-developed eves, and a cirele of jotme 
(tentacles), often with sucker discs, areinw front 
their hoards. | 

You might say that the shell on this page is 

the home of a member of the octopus family. 
It is found most commenty in the deep waters 
of the Pacific, “The Nautilus is an animal with 
an ancient Lineage revealed by 2,000 fossil species; 
yet teday only three living species. sarvive. 
The Nautilos animal pecupies only the langest 
outer chamber of its shell. It protrudes from 
Uis to swim aboot and to catch crabs and other 
animals with its tentacles; For protection it 
withdraws completely within its shell 

The wirelike tube running through the middle, 
all the way from the apex to the last chamber, is 
called a siplumele. As the baby Nautilus grows, 
it builds its spiral with mathematical precision 
and, as fomoves outward, lneves vacant chambers 
sealed) with watertight partitions. Acconling to 
one theory, the siphundl! enobles the anlinal to 
contoo| the vous pressure of these empty chambers 
aithel thus give itt shell bucvancy to hecome a 
vehicle of trmsportictien. | 

The age of this shell is unknown, The chiam- 
bers do not bear any relationship to the wears 
One of the forgest perfect specimens of the Cham- 
bere) Nauti ever found meneures about 11 
inches! Gordes. 


Color Page 6 


Some South Phethe regions. hve boon Jess dis 
tured through the ages than ather parts of the 
world. Here the molluek fauna, like the fora of 
certain Soyth Paciiic islonds, ix most primitive 
and ancient. Because of the relatively stable 
temperatures of the sea-waler currents that flow 
between the islands, shell forme have achieved 
richer colors and more imogitutive patterns here 
thon in ony other shell region in the world. 

In this plate the coral orange Todacna valves at 


4 The National Geographic Magazine 


bop center show the heavy scul pturing of the cient: 


clam. eis a medium-rited species, but scene 
achieve ince or four feet across: thev are found 
in six ta ten eet of water in channels between 
the izlonrke, 

The smooth ovil shell Just above the center 15 
the Golden Cowry. This is greatly prited by 
hell collectors and agg on om te Hse the 
underground, so to aprak, bicuise its rt from 
Fil Ie stertly prohibited, The Hs i Cow 
is worn uly by a chief, as a symbol of his saver 
dent, like a crown, In South Seq tlands, as 
elsewhere in the Tropics, cowry shells are used 
as money aod a man's wealth may be estimated 
hy the number he wears as ernamente (poge 621, 


Color Pade 67 


Amon these Philippine spectiriens vou will see 
one of the most tec bp and Ieautiful shells 
Gf the Far Eastem waters, Lombts willepeda- 
This is: closely related! to the Scorpton Shell, but 
the experienced observer will distingtish it by 
the two prominent notches at the top forming thie 
letter Wound the stubby notches along the side. 

lin the lower center our plate shows the Golden 
Cowry, This is the most highly prized shell an 
the page. ‘To the nieht af the Golden Cawry you 
eee the famous Triton Shell (page 3), which 
isthe prototype of ‘Triten’s trumpet used in 
ey node! [Clu bes, 

aye noteworthy also for the slender, 
cuted, ena Tooth Shell in the upper right-hand 
comer. lis scientiic name, Pentalium ele puriti- 
rum, means Elephunt’s Tooth, Acsma!l white va- 
riety Of these shells was strong hy Americun In- 
dion to mike necklaces: ami for wee as Wampum. 
The shape of this shell, which appears to have 
neither the spiral of the wnivalves nor the clam- 
like couplets af the bivalve, betrays that It is in 
a close tev itself, 


Color Page 68 


Early in the war; New Caledonia, in the South 
Pacific directly eaat of Austraii. one of the 
world's imnypwitt ant Gutpous for shell collectors, 
became a base for military operations, As a fe 
sult, in May, 143, the Natlonal Geagraphle Se- 
ciety received frm Lt, Gen, Alexander Patch, 
since deceased, one of the fines! shell cilleethons 
sent back to the United States from the South 
Pavific. You see bere some of the notable speci- 
mens of this collection, which has bores tuned over 
to the U.S. National Musnum in Washington. 

Compare the Trochus im the lower right-hond 
comer with the fare and highly pried Pleuro- 
tomaria ot page Th ‘They are closely related, 
ne You cin sec from the shape, fut eqitite different 
in detail, In the apper lett comer yuu eee the 
furnotts Scorpion Shell. This should be compared 
with the Lamhis on page G7, The Sournan 
Shell ts cammon in the South Sex, bot highhy 
diitisictive and cusily identified liv sits six howks 
At the bottom of the page you will find three 
Cowrits. Althdugh mot so tare os the Golden 
Cowry of page 67, (his-shell is cheriehed, for orn 
metitol value in the South Seis, 





Color Page 69 

Tn out shell tour, payne 69 carries tes south of the 
Thilippines to the Equator and the heart of the 
East Indies, Here, around the Moluccas, is found 
o baffling profusion of the world’s: most brilliant 
shells, 

On our page the most arrestmg item fren the 
wewpaint of the expert shell collector is the 
linge Meto in the apper right-hand corner. Study 
it carefully, You will realiae ihal it has a left 
handed spiral The genus shown is right: handed, 

af that we hive here a rare and unusual specimen, 

Masi all other abells through theae poges are 
right-handed. The only exteption is the left 
handed whelk on page 43." whelk species ts 
always left-handed and is distineuished for that 

reason, but individual specimens are not rare. 

Cur left-handed twist, shown here from the 

beaches af the East Indies, would create a . 

stnsation in the temples of oll India where left- 
handed chelle are sacred abjects. 
Color Page 70 

A few especially peculiar-shapes are gathered 
om thes perce; but vou will alea trnel many imagi- 
milive designs scattered through other paees in 
this series, The terraced shell in the upper left- 
hand Gerner ahould be compared with the small 
Cancellara trigonestoma tn the upper lirtt-land 
coroce of page 7h, In the center at the top we see 
twa incredibly slender Terebras Compare these 
with the spices related to them (page 32}. 

At the bottom vou gee the beautiful Venus 
Cumb, choracton@ed te its curving spmes, This 
extraordinury shell is fairly conmmn, birt hare to 
find with the long brittle spities unbroken: ‘This 
belongs to the Afures group, which produces more 
pics tines and ridges than anv other type 
ol ahell. Five other apace invents ef the fantastic 
Murcx can be counted om this page, 

At the bottom, tu the right of the Venus Comb, 
we see a stoking example of the Carrier Shell. 
This is w univalve. withio tlt épirul, that collects 
emalier shells, bite of stone, cor, or rofuse, 
cementing them on fora perfect camiiafhige. I 
resembles so canctly the bottom where it lives 
that it bs virtually impossible ti pick wp claually. 

Color Page 71] 

You ace here p page of shells pronounced by 
the Li. S&S. Nutronal Miusemom, Washington, D.C. asx 
among the rarest in the work ‘To be rated, Tare, 
from a. ¢ollectie’s Mandpoint. a shell should be 
scarce, it should be a distinctive species or type, 
of which possibly only ane of two have ever been 

picked wp, The discavery of tare shells is che 
Peis tos of the mest expert collectors, and may 
He thet high point of a. cancer. 

Form and color are not criterm of -rareness; 
the rare shell may be ‘umattractive to the eve, 
For this reason it usmlly takes an expert to 
deieci tiem, The thowninds of omateurs who 
eek shells are more apt to look for perfection 
al beauty, and doghtless howe cast aside muny 
rare discoveries without a thought. 

A sport or a freak of a species may be uo fire 





The Chambered Nautilus, ox It Grows, Mukes Each Sew Room aréer than the Last 
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Nlost Preciois of These South Pacthe Shells 
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and Tree Snails Closely Resemble Their Cousins in Cuba, 1000) Wiles Aswoas 
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Shells Take You Over World Horizons SI 


shell, provided its condition is natural ‘grawth 
and not cterely a distortion. For example, on 
nite 69, upper rleht-hand commer, you cin ser p 
eft-handed Mely, This could qualify fora place 
among the world’s rarest, becouse the other shells 
Of the same species are right-handed. ‘This sport 
is profubly the only left-handed: Melo ever found 
‘erhope the rarest om page 71 is the small white 


shell in the center of the topline, This was fore 


hy the late John 8, Hetulersan, Je. of the WS 
National Museum, when he was on an expedition 
to Barhados, The lorge cone, top-center, is the 
famous Pleuredomaria salen here are a larte 
number of fossl forms of this shell, but ontv a few 
live specimens have ever been found These have 
heen dredged up off the coast of Japan in. 608) 
futhoms of water by trawlers looking for big 


crabs, 

Formerly, when a Pleurotomarin wee disedvercd 
lif became the posctasion of the Japanese Emperor. 
A few specimens in this country were smuggled 
aut at nowreat risk: 


Golor Page 72 

ese platoons of little shells. measuring shea 
half wn inch wr less, give you a glimpse behind 
the scenes of the wastoworld of tiny shells: About 
90 percent of all shells are small, whhough the 
larger types wally moke op the bulk of colloc- 
tions, Some full-2rown. chelle are hurely visible, 
like a-epeck of dust, ‘The very tiny types. smaller 
in sive than those shown on this poe, do not have 
much color, Most of them are white or trane- 

lucent, tike a bit of mica. 
The two battem rows are Noritinas, hand- 
soniest Of geo snails, The lower right-huinil group. 
just ahowe the Neritinas, are Mottled Dove Shells. 


(Color Page 73 


Here vou see high spots from the fariotis pri- 
vate collection of Frederick A. Constable, hi 
consists mostly of marine shells, selected for 
their excellent quality, and totale about 30,000 
species. 

Shorthy before his death, Mr, Constable donated 
12,000 selected tema to the American Miseum of 
Natural History in New York. In recent years, 
after a study of the collection by Dr. Roy W, 
Miner, the balance was bequeathed to the Mu- 
scum by Mrs, Constable, new deceased, 

The sources of the specimens shown In aur 
plate reveal the global origins of an assemblage 
such os this: Indun Ocean, China, Philippines, 
Tismania, West Indies Austmilii, Affica, ond 


(olor Page 74 


For sotie mysterious reason, almost all of the 
spirals of univulves are right-homiled ‘That ts, 
they. curve clockwise as the onimal puts out bits 
head) This is the same direction of twist os the 
threid of o screw. Whether [ltes right-handed 
curve ita coincilence, or wheiber it if due too 
law of physics or biology 2 vel undiscovered, 
nol knewn, Rarely, one of these right-handeil 
shells is-found curving to the left. This is a sport 


of a freak and as euch it fies-special yolue for 
the collector. 

The free specimen of Murex on page 74 m } 
meinber of a loree and very ancient family of 
shell found it all the seas: They develop fan- 
tasthe spines, knobs, horns, and fits as pire jectione 
fram an otherwise normal turbinate shell, “The 
Murex has a rough appearance, and it is u tough 
actor, [Tt isa menace ta oveter beila; it bores 
ie through: the hardest shells and feasts on 


Classical history hues many references to the 
Murex. This typeof shell calinaed in Mecliter- 
ranean waters was the source of the famous 
Tyran purple, This mollusk dye came in deep 
red, blue, olet, black, and «teen, but its most 
histone color wie purple. The roval houses of 
Persia, Babylon. and Syria all wore Tyran porple. 
The wealth of Phoenician merchants was deriver! 
from Murex dyes. 


Color Page 75 

About one-fitth of the specice of mollusks in the 
world are bivalves (Pelecypoda, “hatchet foot"). 
These are the clams, ovaters; mitssscla, and thelr 
variations. They have two mantles for producinut 
their-shells: one on euch side of the animal, These 
mantles hail! the shelle (called volves) with 
almout perfect avnchroniaation. Each valve has 
an apex, ar gmbe, from which spiral lines of 
growth are pushed out in ever-increasing magni- 
tude, Each increment of growth is usually marked 
hy little ridges. ‘These are not like the annual 
tings of trees. No one con tell the oge of o 
bivalve by counting these growth lines. The size 
of bivalves runs from tinv ones like a pinhbeail to 
the ginnt ‘Tridacna whith may measiite four feet 
corse. | 

Most bivalves are slow movers, They either 
athich themselves to hard surfuces, like the 
oveters.or burrow it the sand where thev hide 
lazily. However, as we have seen elsewhere, the 
coquinas are very active in the shallow surf. 

n the lower right-hand corner vou will sor a 
small species of the mighty Tridacna, Althotgh 
this ane is only bout three inches across, others 
will wrow Lu three or four (eet and may Weigh 500 
pounds: Tt is said that pearl divers have been 
drowned when the mighty valves closed tight on 
ther anms; tapping. (hem underwater 

Beciime these mammoth of the mollusk world 
hove been in great demant—they are often used 
mx basins Lor holy water. in chart hes— hey arr 
acarce, ‘Collectors report that it takes six men to 
dislodge them from rects 60 feet under the water. 


Color Page 76 


The marine mollusks are so telebrated that one 
instinctively belitthes the land snails. Wet these 
last mike o Vode and world-wide fauna. If the 
era hac never cot up.a shell, molhinks would sill 
be famous fot their dynamic spirals and the bril. 
lance oof thet colors because of those which 
inbualit the lana. 

The land snail like moisture, He is found in 
damp spits wider rocks or on the shady ade of 


82 The National Geographic Magazine 


lowed oa few veure later 
tow Ent reaseal temriat trad 
through the openme of 
the sutemolale road to 
Kev West, the Jepwed 
became ecarce anil sone 
ol the Sts Are ton 
enderect Lo he Tine. It 
ts possible, however, that 
the reduction of aula 
mobile travel during the 
war has: permitted iret 
anail colonies ta firich 
mari itt 

Thev Hike certain (ines 
—thiely the Jamaica 
dogwoot ond gumba 
limi. If: you tike o 
sal on his ttec and 
plant him on another 
kind of tree, he ion: 
guishes on die, DOF. 
Bales neported 

Siitielimes thay: are 
found in grup, becwise 
a snail will spread a 
amy film where he plans 
to walk and other snails 
folie su ti a“ ostrae 
walk” already spread on 
the bark will go that way. 
(iten they are found 
underneath f tree from 
which they have been 
chuken hy the wind 
lumbering patlhentiy 
back to climb (heir tree 
aia ih 

The food of these trer 
anoils consists of tiny 





Totes eng Sery Tact Force I punt lite that Bea = 

| : icky lone bark—tchins and 

This Giant Clam Was Dut Out of Coral at Bikim aicit, They are ‘no! 

fr. A. Th Welanier. of the University. of Wathincton School of Fisheries, eis long-lived: the average 

clave p 2OO-pound Jridecns gigas he brought up trom ite bord bed 10 tet ape of the Ligwws is three 
below the surface of the water, When the big monlloek tf fying in its materral pare 


werroutdings, the edees of the fleshy mantic. appedjring betwunen the apne 
valves. rewemble a round serpentine Worm, brilliantly colored in shades of med 
liad, and green. Unproveed fantustic stores aro told of native swimmers gelling 


cauchit by the foot by these ceeatures ane deowned Our plate shows. the 


beautitel Tree Snails of 
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pint qi: Hirt . he nn LCRLETE! iy Ti ed ute reer ets | [or L ual li. A ial 1" enw ‘Spr i tiat 4 ha =f io ri l 1) Coie aa 


Color Page 77 


his pleistire i relative—our Southwest desert and ‘Florida. Notice particularly the two small ones 
the Suhars aleo have their stile, They bork under at the top-—tath the same Kind vel one & ngat- 
tucks and die several inches into the sand, coming hunded. the other left-handed This is... unhkque 
out at tieht. characteristic of this species: ahogt half prow in 


Facet for the tree enaile of sauthermmos! one direction and half in the other, Some tropical 


Flodcda. most of the 1.275 kinds of land snails islands are och with lind snails, whereas others 


berogs the United Stites craw] nlong the ground have comparatively few, For example, Cuba has 

throwwh the gresy joriel, ant! mount only a few 10 times aa mony species os Java 

mches an =mall nisnts In oadditin, there pre “ 

ss - er ae ale Color Pade 73 

wh Pee beg letiel= il (resh-v wer rch Egg ks oa th at 

manulation of both land and fresh water in the The Cuban Land Snails are a remarkable group 

linge Sateen da aeind 7000 merci “robogbie the most hrillinih colored ¢ ne 

United States ia annul 3,000 spec probably 1st brilliantly colored of all th 
When the trees of the Flonds Revs were fiat land anas ot the world When va lone at thins 


Lerped! why the hiwrric ine qil [ tray: te tri Fa we B. Vicel: i ed will SEC haw well it lustrates what 
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Miidlonel Genareedle Piers Dasils Taw 
Bie Enough for a Child’s Bathtub Is Half a Giant Clam Shell 
The tue visitor to the Smitheonina Thatituhon i¢ atime ina PS-pound valve of Tiidecee pier from the 
coral rocks of the South Pacific (opposite page). 
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Shell of the Butler Shellfish Is Big ae ow Football, Its Muscular Foot Even Larder 
Lamon on tie Greel Harrier Keel. [ nin tindemy resenililes o woteraelon i nat be. itil Dall bern 
Tih ahell be CLI Wir & cress wet] ee Cd Le Ti h DOs. 1 The: iter a Lame bs Lia inches Hi d= Li iia tile 
i) Unt natives as basket: savocpan, drinking veel, and cance lider The muscular foot, too big to dmw 


maiie, may detthle the eneaiturires lenetih when lully extended, snd weil several pounds. 
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Nattans] Qaerreplite Martsrraplers B Anttimir Slewart ad dyke K Flebehnt 
Set in Soft Velvet and Covered with Glass, Shells Moke a Nowel Caord-table Top 


Mr. Ror HAalbperein aad ber daughter, of Lioiuth, Minneeaie, tore! a nevel ime for acuivenire of a 
Florida ¢acation. On the felt aide are several pvwe of pallops (Pectem yobhu, poe 46, No. 3), and lower 
Heht Tellen Shells. The bottom abeld in the background holds specimens of the Kine Helmet ane Froe 


I unc Wr cere ral oe 


Greek architects culled “diversity with uniform= at the world-wide distribution of these creatures 
ty, Each snail hos the same arehitecture—a Wires holitdtsore.sepomited by wet sens, 

simill round typical shell. Atest of them have the 5 

sanv® tines! markings ‘But what «a wonderful Color Page Si) 

range Of tint and tones. From every angle they To cul shellz colle tor a speeciil skill anc] sperio| 
are colorful panel distinctive Artists andl de- tips Phe pearly substance i much han ler thei 
saner= should study Cuban Land Snails for the elise: 

inspiration af their eolor combinations wn the The two lower peiunela offer a vivid comparion 


eryrtality of teers yor tints: in the spiral designs that result from two diferent 
Wats of cuthnge the sume shell, This is the ¢om- 


Color Page 79 moni Giant Conch that may be found-iving on 

This plate shows a few typical specimens from) the beaches of the Florida Kevs—a veritable. art 
the vast tre and land fauna that inhabits the fem Tolied Up Oy the waves unappreciated, unless 
Philippine =. This orchitercture & oo similar to : inebcerl + picks if I ond explores its tmorvelous 


the land and tree enads af Cuba that one marvel comsituciion 


Skyway Below the Clouds 
By Car. -R, 


MARKWITH 


Tilustrations by National Geographic Photographer Ernest J. Cottrell 


, DEDICATION of Skyway T as 
I the Wright Way, in bonor of the Wright 
brothers, opened a door long closer] to 

the average amateur flyer, Planned especially 
far the use of private planes, the new route, 
when completed, will so simplify mivigation 
that any careful amateur can ily it with safety, 

As one of these amateur fivers, I saw in 
the Wright Wav a chance to use my GI fight 
training. Six weeks after its dedication 1 
started « round-trip flight over the route in 
a personal plane. 

With me went National Geographic Society 
staff photographer Ernest J. Cottrell, who 
was even more of an umatedr than T, T had 
a Private Pilot Certificate and hail flown 175 
hours in small girplanes. Ernie got hic Stu- 
dent Pilot Certifeate o few days before we 
took off, and did not fy solo until after we 
returned, 

Some of our flying friends implied that we 

were not amateurs but professionials—profes- 
sional dodos; We couldn't blame them, for 
our transcontinental flight took off on a train 
to Wichita, Kansas. 
Tn Wichita 7 began to believe that T should 
have stayed a codo, and at home, The man- 
sized wind blowing down the runway at Cessna 
Aircraft Field was more than T had bargained 
for. The company pilots laughed about my 
eastern caution ond insisted that in Kansas 
they just ignored it, 

Regional sales manager “Ditch” Dhatton 
introduced me to Cessna 41602, the four- -place 
airplane loaned by Cessna Aircrait Company 
for the trip: 

The 692 wos a perfect Indy, She forgave 
my clumsy efforts to take aff and land, and 
in the air was a far better flver than I, She 
and Dutch soon taught me to handle ter ane 
the wind safely, if not alwavs gracefully. 

Stowing Baggade » Problem 

Stowing our 300 pounds of baggage looked 
like an easy job. Weight had to be distributed 
to keep the chip in trim in the air: but there 
was plenty of room and spare load capacity, 
Parachutes, cameras, film, emergency kit, brief 
case, and personal gear al) had to be stowed 
to be available when needed!, 

Hy the time they were oll in place, Erne 
was wondering alow it T really hae to have 13 
pounds oF maps; and Dowas sure he had at least 
tWice as much film os he could usr. We were 


still rearranging the load when we returned to 
Wichita: seven weelcs later. 

The airways weather forecaster assured us 
that the weather was VFR. (visual flight rules, 
as distinguished from IFR, of instrament 
Hight roles), and provided wind directions 
and velocities above the surface, We selected 
a cruising altitude where there would be a 
helping wind ond took off for Tulsa, Okla- 
hom. Af that point we should come onta 
Skyway I-N, the northern section of the 
Wright Way. 


No Route Signs Aloft 


The moment we cleared Wichita we were 
mut on an unmarked highway. It was like 
driving a cir on a secondary highway having 
no route, direction, or distance sims. The 
third dimension of altitude, changeable wind 
drift, and the lack of cloud-burne filling sta- 
lions complicated matters. 

Vid allowed for altitude and wind drift in 
the flight plan and had studied the course sid 
out on my chart. Stopping for directions was 
out of the question: so every 10 mintites or 
“0 T had to identify on the ground a check 
paint previously selected on the chart. 

Miss more than one of those check points 
ond we'd be lost. Tf weather turned bad ahead 
and we wanted to land, we'd suddenly realize 
that we had no idea of the location of the 
nearest airport, Turning back would be 
equally hopeless; for unless we knew where 
we were, “back” could be anywhere, 

The squared-off section lines of the Kansas 
plains gave the country a checkerboard ap- 
pearance, beautiful to look of bot confusing 
to navigation. WWntil T learned to use the 
section lines on a diagonal course, | depended 
for check points on towns, rivers, and rail- 
roms; 

Suddenly the checkerteiard orderliness 
ended, and we knew we had crossed the State 
line into Oklahoma.* When Tulsa appeared 
on the horieen, we neglected the charts and 
COMmpiSs Locenjoy the scenery. 

The tower operator at Tulsa Municipal Air- 
part didn't know it, but he started an argu- 
met when he reported a ground witid wt 45 
miles um hour, several miles faster than our 


See, in the Natiosa, Geomeapic Manan: 
“Speaking of Kansas” August, 1947, and “Sa Gkly- 
homa Grrw Up," Murch, 141, both by Frederick 
SirmipHeet, 
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lake. 

ld was the gatewar to a vacation 
paridise—without ao vacant hotel room, Our 
isappointmnt must have been obvious, for 
held owner Merrell Andrews offered the 
of bimks phon his cabin cruiser. Line 
ne: foat was only 100 yards tram the hangar 
ana the water 
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CLEAN our WINDSHIELD 
& GREASE TAIL WHEEL’ 
your GrAS Purchase 


FREE 





bd ee ba 
Despite the Siin, He Greased the Tail Wheel and Forgot the Windshield! 


When the Seers polnted to (he bug-spetted scrim, Johnnie Cleveland (pare 99). monger of the East 
np AL a, inttisntly ated a relund He avapro when thet admitted: thot they tl 
intl insisted tipom having the tanks “topped off? without charm 





Mr. Andrews laughed-and gskel how many Indicated o special broadcast. Switching over 
bites. we 2 had had during the evening; Aston- to earphones, we beard Springfield Rodio 
is we feaglized that neither of ws hoel felt report a big thunderstorm enst of the city, 
i moseuite, he entire lake area “is tree of 6omoving Westward toward wus 
the pests. Mr. Andrews explained, because of We reached Springteld sah ad of Lhe shorn, 


content measures weer) by the Garand Bavet ari) T went to the Weather Bureau to check 
Dram Authority, which built and operates the oon the chances of proceeding, The forecaster 
cart, ce everthing hit could, but it wa: hopeless, 

We were awokened early Saturday morning and we heuhed tor Lown alter getting #92 inte 
by a-plane arriving at the field. It was the 4 hangar. 


" ina t ae pe nf ‘| hi i 7a; : i. tT, aie i q [ FY i. ’ 
iirst of several that arrived hefore noon, bring Lute of a “Breakfast Flight" 


ne Tulsa tnd Oklahoma Oty bosinessmen ' ae ne = 
mag : ‘ oat i = i aire fine ew of the «tor i F ml nat 
pilits to join their familles for the week end... he . mes sont barr : tits : F.. Rover! 
a Saray, buen Pd group ool loco fers, tele 
Vlore were Coming 1n as we took off and beaded rey Ta OF ok RE oe OC Vers, Dane 


hark tothe Euet apain phoned to invite us to join the club on a 

rehi_F i i hela 7 1 Ta a i 

A ehrec a 5 ' : = breakiast Hight” the next morning, We ac- 
A series of newly installed air markings oe oe Soa Veer eee? 

provided such positive check points that we cepted when he assured os that he had made 
[ aii be, i i wy a | a : o uJ C a i i * 

were olle to relax and enti the srenery 5 SOCIAL Lange nits with the Weather Hureau 

Cro ate fe eo ba ee Bb yay 12 DD iho 


i , : , A = POF wien vi fief Wiel let, 
we flew over the Chairks tn Missourt.* . 


The steady dah-dit of the mulio beam com- ‘Set, In the NariowaL Giocwarence Macagiy 
Lim a eh # | iy 4 ral meiker Was sodden ‘Land af a Aion Sibles,” May, 145, and) “Arhanes 
Inf OVEr The COON lOld-Speaker Was SUCCES Rolle Up tis Sheewes,” September, 10th, both by 


Interrupted by -a series of sharp dits; which = Frederick Simpich 


! 


Breakfast was scheduled for 9 o'clock at 
Pittsburg, Kansas; 75 miles away, and $ 
o'clock found a doaen ships in the air carrying 
neatly 30 lusty appetites. “The others were on 
time, bul TF got off course and we were lite, 

Over bacon, eegs, unc coffee T took a rib- 
bing from other members of the: group with 
less experience who had made it on time i 
slower ships, We met several families with 
small children, two flying formers, and two 


Wright Way (White) Is to Flyers What the Lincoln Highway Is to Motornts: 
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tien Who had been personal pilots fur more 
than 20 years. 

Just before we left Springfield for St, Louis, 
the Weather Bureau reported scattered lower 
Clouds at 4,500 feet and a 30-mph head wind 
below them, Flying in the turbulent air below 
the clas would reduce our normal air speed 
of 125 mph to «ground speed of 95 mpl, ane 
we would require more than two hours for 
the 20G-mile flight, 
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Nine Other Skyways Weave a Network of “Highways” Below the Clouds 


1 decided te take advantage of a 35-mph 
tui wind reported to be blowing at 6,500 feet, 
just above the clouds, and fly a dead-reckoning 
course with the radio beams fir qulclance. 

With the help of that tail wind we would 
have a ground speed of 160 mph and he in 
St, Louis in an hour and a quarter, provided 

my navigation was as good as T thought. 
Actual ground-to-ground time from Spring- 
field to Parks Metropolitan Airport at Est 


en 


St, Louis, Minnis, proved to be TO mimutes, 
for a ground speed of more than 170 mph. 

We were never out of sight of the ground 
for more than a few seconds, and the radia 
tinge stations kept us informed of weather 
conditions ohead at 30-minute intervals. 
Special broadcasts would have warned us of 
uny sucklen change for the worse. 

This was making flying pay off in a hig 
way, unl we were ‘becoming more and more 


Foaneaville Needs No Averal Marker; lie Parnours 
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We had burned just a little 


delighted with it 


uncer Oocallons of @usoline, which, al 25 
cents a gallon, vost lees than the cal tare 


between Beld and hotel in St. Louts 

Next city we heared Lief Poclianapolrs, I n- 
diana, bv way of Vandalia, Mlinois, and Terre 
Houte, The weatherman reported numerous 
fecal thunder showers en route, and again hi 
was tight. We had to vo around three ol 
them: and arrived just outside Indianapolis 
io find three more holding 4 convention riht 
aver the cily 

Fearing one of the earlier ones might sneak 
fa chehind us, we turned back and londed to 
wuit it oul. aod were more than an hour late 
latvding at Indianapolis, ‘This was the other 
aide of Aving, and we were no longer so certain 
it was the only way to travel. 
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pilot on the first established sir-mail route 
from Washington to New York” At that 
tine there was no proved method of arial 
novieation, andl Mr. Shank told me, from his 
rich experi nee, lew painter! markinirs wotrlil 
have helped 

He recall that the marnetic compass was 
the only navigation instrument then available 
ia the liver, and that mam 
planes lacked even that, When he confessed 
to hovwing been last even with modern mstru 
ments ond radi, | felt much better about m 
OW WHntlerites, 

Leaving Indianapolis, we lew over wont was 
probably the country’s first marked air route 
Barly pilots bod found navigation so dimeull 
with the sketchy maps available that they had 
spent their own Uoenve inl money Lo paint signs 
on the roofs of buildings between Dnociomapolis 
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Skvwiy Below the Clouds 9) 


and Dayton, Ohio, As we looked down upon 
the busy countryside below, we wondered how 
much ft hul changed since then, Certainly 
there are now plenty of check points. 

Qur course paralleled U. 5. Route 40, one 
of the network of transcontinental highways 
which developed in the wuke of the Lincoln 
Hichway. 
the Lincoln Highway became the first marked 
and mapped road extending from coast to 
coast, Like the Wright Way, it was planned 
aid developed by an organization of private 
inclividuals, tising their own time anid funds. 
It did for the private motorist of the day what 
the Wright Way is designed to do for today’s 
und the future's personal fvers. 


Over the Home of the Wright Brothers 


Within an hour we were over Dayton, Ohio, 
home of the Wright brothers and of fants 
Wright Field, which we could see off to our 
right as we continued cast toward Pittsburgh, 
still fallawing U, 5, 40 and the Pennsylvania 
Railroad, 

Near Pittsburgh the confusion of highways, 
railroads, and small towns increased to such 
on extent that contact navigation in the hazy 
weather became very difficult, 

Thanks to 4 vigeruus air-marking progrim 
carried out since the war by the Pennsylvania 
Aeronautics Commission, we found all of the 
larger: towns marked and had no trouble 
Jtaving on course, even with have and sooke 
thick enough to limit visibility to three miles, 
Towns neither of us had ever heard of will 
be Jong remembered for their big yellow air 
markers, 

Pittsburch was first recogniznble asa large 
area of brown haze, much denser than the 
blue atmospheric hae to which we had become 
accustomed. Penetrating that haze to come 
in over the Golden Triangle was well worth 
while. Here was one of the sources of Amet- 
ica's might (page 117). Spread out over the 
hills and in the valleys of three great rivers 
lay the homes, offices, and mills of the people 
who thake the steel for which the city is 
famous.* Our interest was quickened by the 


kriowledge that seme of that steel hud gone 


int our sturdy shin, 

Southeast of Pittsburgh, en route to Wash- 
mgton, DO. C., we found the Pennsvlvanin 
Turipike climbing into the Appalachian 
Mountains below us, and took pleasure in our 
ubility to. ignore its turns and tunnels and 
thereby more than double the speed of the 
racing ‘vehicles on its surface, Itself a chapter 
in the saga of speed, the highways broad sur- 
face forms a guidepost’ for the flyer, 

The great green mountains unrolled below, 


When it was completed, in 1925, 


and soon we found the Potomac River, with 
a titroad on each bank.? On one shore was 
the abandoned channel of the Chesapeake and 
Ohio Canal an! a modern hishway, 

From the flyers vantage point we were 
looking down on the history ef transportation 
in the New World —trail, river, canal, railroad. 
and auto highway, The river, which had 
apendtl a pass for the older forme of trans 
portation, now alsy serves as a guide for the 
airplane, the newest. 

Before we were clear of the Blue Kidge 
the tall finger of the Washington Monument 
appeared on the horizon, and we knew that 
we e should find the city free of ite heat hive. 
Ernie's cameras clicked busily as we crossed 
aver the Pentagon, National Airport, and 
Alexatclria, into Marviand to our home base 
at Hyde Field near Clinten. 

As we settled in for the landing, T caught 
a glimpse of field manager Chris Martin stand- 
ing near the landing area, arms akimbo and 
head to ane side. He had a vital interest in 
that latding, for it was his final approval as 
flight instructor that had let me make the trip. 
Chris had further backed his belief in my 
fiving judgment by arranging. through field 
owner Arthur Hvde, for the loan of Cessna 
GO7, 

Chris and grownd school mstructor Austin 
Howard had spent many extra hours working 
out the trip with me (page 97). Thanks to 
those briefings, many potentially troublesome 
situations never developed. 


A Panorama of History 


The southern and western sections of the 
Wright Way still lay ahead; we were soon in 
the air again, beaded southwest (page 92), 
The Potomac River was once more cur guide, 
and in 2S minutes’ fiving over its chatmnel 
we crossela whole series of historical land- 
marks. 

On our left, the Maryland shore held Fort 
Washington and Marshall Hall. The colonial 
seaport Of Alexandria, and Mount Vernon, 
home of George Washington, lay on the Vir- 
gins side.y 


*Seo, in the, NaTiowar Geowaariic MOMAtINE: 
“Penn's Lack) of Modern Miracles,” by Joho Ofiver 
La Gorce, July, 1035; and “Steel: Master of Them 
ALL” by Albert W Atwood, Aqiril, 42, 

See, in the National Gosimarpnic Managing 
“Potomac, River of Tasting,” by Albert W. Atwoard 
fat PMS: am) “Dean the Potomac by Cunor.” 
iY Ralph Gray, Atatiest, 1048, 

tSee. in the Natioxac (2oonarnte Manarive 
“Wathingion: Home of the Nution’s Great,” by Al 
bert W. Atwood: om) “The Washington National 
Monument Seciety, bw Charles Warren, beth for 
June, 1457; and “Home of the First Farmer of 
America,” by Worth E. Shoults, Mav, 1978. 
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lee-cupped Thunderhead and Gray Rain Shrowd Are a Pilot's Nightmare 
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strated in full color what happens when water 
is allowed to #et out of control, The water 
behind the dam was a rich chocolate brown 
from. the silt washed down from farms in the 
hills to the north and west. We could tell 
which ‘section had had no ruin, for same of 
the creeks draining into the dam were clear, 
while others were even darker than the reser- 
voir itself. 


Lost on on Lonmarked Highway 


Five minutes after leaving Charlotte (page 
105), we crossed Catawha Lake into South 
Carolina and were once morte dependent upon 
compass and map alone. 

There was a big summer thunderstorm 
building wp on our left, and both of us becume 
so interested in watching it that we neelected 
navigation, Suddenly [realized that we were 
away off course, 

1 was the pilot on an unmarked highway, 
and Twas lost. I'd heen lost in the air before, 
bout this was different: | was now responsible 
for Ernie, who bad had nothing to do with it. 
It was just as well that he hadn't checked 
out as © mind reader, 

Telling myself that 1 still hacl gas in the 
tanks for more than three hours’ Aving, that 
visibility was more than 10 miles, and that 
the ceiling was unlimited didn’t relieve that 
sinking sensation under my safety belt_ | 

Remembering the rules, 1 continued on the 
old heading until a fair-sized town showed up 
below, and then circled it trying to tie it to 
the chart. 

Neither of us could be certain about that 
one: bot there wos another a few miles away, 
an we flew over to try there. sseriny irrume= 
diately we identified Honea Path | bw its air- 
port, a railroad. a main highway intersection, 
and large mill buildings on the north side of 
town, all inedicated on the chart, 

Iaétting back on course was a simple matter 
af working out nm new compass. heading and 
fiving that to our destination, The thorough- 
ness of Chris Martin and Al Howard bad paid 
of again, bul an air marker would have savedl 
us 20 uncomfortable mimites and several pol- 
lons of gasoline, 

At Villa Ricn, a few minutes’ fight west of 
Atlanta, Georgia, Mr, and Mrs. A. H. Stock- 
mar are turning their ancestral home into a 
personal ffyer’s paradise. When. completed, 
Flying “S° Ranch will be a worthy rival of 
any western dude tinch, The main house is 
built over a partly worked-out gold rLitke, 

Mrs. Stockmar met us with a jeep when 
we landed! and insisted that we stay for a 
potluck dinner in the kitchen, What a meal! 

Cold sticed country ham, fried chicken, hat 


com bread, green beans, corn on the cob, sweet 
potatoes, bowls of fresh butter, pickles, rel- 
ishes, iced tea, and piel 

After such a meal I'd have preferred a 
hammock under a tree, but instemd we toured 
the mine, the hangars, partly completed 
lourist-stvle quarters, and the dam being 
built to. provide a lake for seaplane landings 
and fishing: for guests. 

Ar, Stockmar offered me the use of his pet 
Tennessee walking horse. Flattered, T made 
the mistake of accepting, That horse wos a 
born Rebel and showed her disdain of a Dam- 
vanker flyer hy refusing to use any gait but 
a stiff-legged trot, ‘The others. were: polite 
enough to laugh only when they theught I 
was tog bitsy to notice—which was most of 
the tine. 

West of Montgomery, Alabama, we ran 
into local thundershower that had grown 
up to be a full-sized storm, and had to tum 
off course for a londing at Livingston, The 
field was small and appeared to be: ceserted. 
[ dragged over it slowly at 100 feet to check 
before lancling. 

As we came around again for the londing. 
acar turned in off the highway and the driver 
got out to signal us into the parking area, 
He was the held manager, who had seen us 
letting down over town and had left his seat 
at a Fourth of July baseball game to meet us 
and offer any help needed. At our insistence 
he returned to his ball game, after rigging: a 
window so we could use his phone to check 
weather before proceeding. 

At Howkins Field, Jackson, Mississiy ae | 
had the thrill. of fying a plane equip with 
the new Goolyear crosswinel Larvelinge gear. 
Landing safely with the conventional landing 
gear requires. extremely careful handling, 
unless the wind is blowing straight down the 
roway. A moment's carelessness can result 
in expensive damage and even serious injury. 

Using the crosswind gear, I beaded the ship 
off center of the runway to correct for the 
wind drift, and a custerlike device inside the 
wheels brought them automatically into line 
with the runway when they touched the 
ground. The new gear requires ne extra con- 
trols and is so simple that | could use it suc- 
cessfully after a couple of tries. 

By reducing the number of runways re- 
quired, this new gear may minke possible safer, 
less expensive airports in. many places where 
there is now fo room for them, 


A Wersatile Airport 


Three miles outside Jackson, John Cleve- 
land runs the three-ring-circus he calls East 
Jackson Airport (pages 87 and 99), Johnny's 
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motte is “Service,” and he provides it in the 
form of a goee) coffee shop and tourist cabins 
right on the field, Ho you prefer to stay in 
town, his service car takes vou there without 
charee. 

To add to the fun—and the income—the 
field has # dirt track for midget nuto racing, 
and there was an auto auction in the main 
hangar once aoweek, One of the feld’s small 
training plones wns equipped with loud- 
speakers and flown over the city to send down 
music and advertising patter. The morning 
we were there it was being used to boost a 
locul political candidate, 

Both of us becume so intrigued with pic- 
turemaking at Vicksburg and along the Mis- 
sissippi River® that our Might plan had to be 
amended to include an extra fuel stop at Mon- 
roe, Lowisiana, Tt was the only time on the 
trip that we failed to reach our scheduled desti- 
nuition for lack of fuel. We always: planned 
aur flights to wlow an hour of fuel reserve, 

Some minutes; west of Monroc, Emile 
pointed to the fuel-pressure gauge, which 
was jithering badly. Vd onticed it earlier 
and, assuming the worst, a fuel pump failure, 
hacd-alreacdy decided on a landing at the nearest 
airport, ‘The last check poitit marked on my 
running flight Tog quickly indicated that the 

Closest field was at Shreveport, 15 minutes 
whee (mige 96), 

Cessna had thoughtiully provided an auto- 
matic, gravity fuel system which would keep 
gas flowing to the engine even if the etic 
failed completely, But this knowledge diin't 
prevent us from keepitg «nervous eye on that 
gauge until we had cut the switches in the 
parking area of Shreveport Municipal Airport. 

Next morning I watched while a CAA 
licensed mechanic blew out of the fuel gauge 
line a big gas bubble, caused by the high 
temperatures of the day before. When a test 
rin Of the engine on the ground showed that 
there was still some trouble, we overhauled 
wel clean! the entire fuel system. It was a 
wise decision, for there was a tiny crack in 
a fuel pump part which later might have 
cuused o complete failure. 


“Posing” Landscapes for Pictures 


When it came to pictures, Ernie was in 
COMA TE, and it was my job to put the ship 

whete he wanted her, within. the limits of 
safety and Civil Air Regulitions: Usually 
he wanted her lower, slower, and closer, but 
the summer clouds west of Shreveport grew 
so fast he kept calling for more altitude and 
more distance to get them in his camera frelr, 

The distance wasn't hard, but no small <hip 
could have got abtrve those clouds. We were 


shaking with cold when he gaye up, 


more than two and a half miles hijh _ 

He 
thermométer was dewn to 34° F.. ancl we'd 
been too busy to think of the cubin beaters. 
Neither of a8 realized ot the time that we 
were feeling the prolonged lack of oxygen, 
but the scrawly characters on my flight log 
indicate that T was. 

Since our leaving Washington, weather re- 
ports anc the weather had been almost 
menotonouws—high overcast, scattered lower 
clouds, visibility 10 miles with haze, winds 
west, 1Oto 13 mph. As we crossed east Texas, 
a change became apparent. Visibility and 
wind Velocities increased; hee and thunder: 
storm decrewel, We saw our last thunder: 
storm at ‘Tyler. 

West of Dallas and Fort Worth, the fertile 
blacklands began ty disappear as the ground 


‘steadily rosé to the bigh, dry plains af the 


cattle cauntry.? 

Ranch Houses Serve os Check. Points 

At Abilene the desert areas began to ap- 
peat, and good check points come at wider 
intervals: They were, however, ensier to see 
ond identify. ‘In some sections an isolated 
ranch howse was important enough to be 
marked on the charts. 

Tank farms, oil well derricks, and the hue 
gas flares of ihe refineries dotted the Jand- 
scape. Small airplanes flew along below us, 


checking the pipe lines which cross the desert 


in all directions, | 

. Darkness brought us down on the Wink 
Municipal Airport, in the heart of the natural 
gas fields. Were we found the field man- 
ager, Wesley L. Stoddard, using a National 
Geogrphic map of the United States os 
an aid ta students planning cross-country 
fights, 

We had oa graphic demonstration of the 
clarity of desert air when the Sacramento 
Mountains appeared on the horizon more than 
SO miles away. When we reached them, 40 
minutes later, the weather station near Guada- 
lupe Peak, highest point in Texas, was re- 
parting visihility at more thon 150 miles. 
Fiving at 10,000 feet, 5,000 feet above the 
floor of the pass, we were in smooth, sparkling- 
clear air, 

Minutes later, as we descended to land at 
Salt Flat CAA Intermediate Field, the desert- 
heated wir was so rough that our vertical 

*Sec. in the Nara Groomer Manicme: 
“Down Mark Twain's River on a Raft” by Rex EB 
Hieronyowa, April, 1943; and “Machines Come to 
Mississippi” by J. RR. Aildebrand, September, 1947. 

(See, in. the NamiewaL Geonmarnie Macazive: 


“Wield of Texas,” by Frederick Simpich, February, 
143. 
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speed varied from 1,500 feet a minute up 
to the same amount down a second later. 
On the ground, at 3.700 feet alewe sea level, 
the thermometer shot up above 130° F, in the 
sun—there was no shade, The mowntoins all 
arcund the field seemed to dance behind the 
curtain af heat waves, 

About a dozen Department of Commerce 
emplowees and their families live on and 
operate this Uehthowse and harbor in the 
desert, Dieselairiven generators supply power 
for the marker beacon, field lights, radio in- 
striments, and lighting. A windmill pumps 
water. and the homes and WOrK spaces are 
made livable by small evaporation-type air- 
conditioning units. 

A small restaurant caters to tourists on 
near-by Route 62, but there is ne school and 
until recently the post office was af Van Horn. 
70 road miles away. We were the first aerial 
visitors in more than two weeks, 

Fl Paso, Texas; is o busy modern city, 
apiced with the speech, dress, and confidence 
of the Texans. The early Spanish explorers 
called it El Paso del Norte, “Pass of the 


North.” Modern-cay tourists have made it 
a“Pass of the South,” for it isa port of entry 
into Mexico. Just across the block-long Inter- 


national Bridge is Ciudad Judrez, in the State 
of Chihtahwa, Ut, too, ts a busy modern 
city. but a8 different from El Paso as if it 
were in another hemisphere, 

We stepped off the bridge to Avenida 
Juirez into a mixture of Atlantic City Boord- 
walk and Coney Island Midway, seasoned 
with chili pepper and Spanish architecture. 
It i¢ a paradise for souvenir hunters, art 
collectors, aod shoppers, and business: is con- 
ducted in English or Spanish, dillars or pesos. 
The rule is, Buy if you like—but bargain 
you must. [tds unthinkable to pay the asking 
price: doing that would break up the game, 


Mexican Lunch “of Heroic Stee” 


Restaurants, juke joints, and plush-lined 
flloor-show clubs provide either Mexican or 
Atmerican food and drinks at prices that make 
hurgaining unnecessary. IT had a cocktail 
and a Mexican lunch of hareie size for less 
than ‘2. 

On the Calle 16 de Septiembre, mn the cen- 
ter of the business district, are the |7th-cen- 
tury Mission Nuestra Senora Guadalupe and 
the futuristic facade of a luxurious motion- 
picture theater. Back of the mission are mod- 
em stevl-and-stone government buildings and 
an up-to-date market. An occasions! burro 
curt slows the heavy stream of autos, trucks, 
and buses. 

Except in the residential districts with their 
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Snanish-stvle homes, contrasts are the rule. 
Juarez and its people are undoubtedly Mexi- 
tan, but nat the Mexican of song and legen. 
They work and play as hard aa any Yankee, 
and seem to enioy it more. 

Returning to El Paso was as easy as leaving 
it—for Ernie, Exch time he fust walked 
throngh customs, while [ had to stop mel 
prove my citizenship, The fourth time I was. 
annoyed enough to ask why T was alwavs #. 

“Don't blame me, mister.” said the custome: 
inspector, “I'm just doing my job, You're 
sunburned the same copper color as some of 
these Indians; and a lot of them have blue 
eves and blond hair, too, You just don't look 
like an American to me." 

The sparsely populated border country of 
New Mexico and Ari#onna, from El Paso west 
to Tucson, & the driest and most mountainous 
section of the Wright Way. A forced landing: 
there could be serious, Chances of trouble 
in the air were slim, but T followed! the advice 
of seasoned desert pilots and filed a detailed 
fight plan with the Air Traffic Control Cen- 
ter at El Paso. 

T prepared the plan for this run exactly 
as I had all the others, and then reduced it 
to the standard sequence required for filing 
bv ratio after take-off. When I had estub- 
lished contact with El Paso Radio Range 
Station and told what [ wanted, my earphones 
said, “Cesana six-nine-two, this is E] Paso 
Radio, Proceed with your plan, Over.” 

TL answered; “El Paso Radio, this is Cessna 
six-nine-two, Here is my VER (visual flight 
Tules) flight plan. NC four one six nine two, 
Cessna one seven zero, Markwith, Anderson 
Field, 10.000 Green § Tucem, one two five, 
three one zero five, oh nine twenty, eleven 
forty-five, four point five. This ts Cessna 
cix-nine-two, Over," 

After repeating back to me. the communica- 
tor told me he would accept and) file the plan, 
He then relayed it to Air Route Traffic Con- 
iral Center, where a dispatcher put the exact 
sequence on the teletype circuits to Tucson 
aml all the radio range stations between. 

Translated, that sequence meant that NC 
41692, a Cesena Model 170 plane, piloted by 
Markwith, would Jeave Anderson Field, El 
Paso, to fly at 10,000 feet, along Civil Airway 
Green 5 to Tucson, Arizona, The plane would 
fly at 125 mph, transmit on u ridio frequency 
af 3,103 kilocyeles, depart at}9:270 am., arrive 
at 11:45 am. and carry enough fuel for four 
and a balf hours of flight. 

Tf we tailed to terminate. that plan before 
? pm, When gur fuel woul! be gone, all the 
organized machinery of search and mescue 
would putomatioulhy go inte action to find ues. 


Skyway Below the Clouds Los 





J 


So Place for a Backseat Flyer! (2 “Sides Downhill” to Land at Charlotte, NW. CG. 


The plate ia aiding down a 600-foot “hi” af alr at 21S mph ae will reach the airstnp in 90 seconds 
instrument} in the top row indicate, Non-flyers find airplane panels confusing; actually, five of Ubose instru 
ments ofe lelontice! with those in cue he Lew meaquires only ax for private ving; others are used matinis 

bail weviher, Here the planes noer hae bern polled dow and to the tight im a. “lomranl aip” ber the 
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Without the flight plan, we might not be The communicator forwarded the snvenuder 
ned for days, and even then no one woulkl) plan te Tucson by teletype 
bk id Via where tn bet inl thie sParct. Tl ni rh we WeTt halt an hoor Late arriving d 
in Tucson, we bad pias areata in three hours 
a jourmey that took daws by stumecoach ts 
‘i Rodeo, New Mexico, the Wight Way inthe 1850's. A few side spe amelie Ube Syne 
SwWints Southwest to Douglas, Arizona, to avec by Cal Faye ws a Ssolia respect jor the peopic 
the (Chiricahua Mountains (map, piges 85-89). who had made the trip by Stree, 


Clouds Cause Detour 


The Civil Airway takes a more direct route Returning from one such trip, we stopped 
over the metintains e Tucson, and [I planned to cool off in the swimming pool on the 
io follow it instead of the Wright Way. The Kinsley Ranch. Long famous for breeding 


shin performed so well at higher altitudes and supplying stock for the Nation's rodeos, 
that we would be perfectly safe and save ime Kinsley Ranch also caters to flying and motor 
ancl fuel, ing travelers. pone Hitho Kinsley and his 
Aut when we arrived at Rodeo the moun- sons have built a better mousetrap 
tains were weating a mantle of clouds which In the course of developing guest facilites 
niveant just one thing—change course. Ashort around the main ranch house and airstrip, 
discussion by racho with the Aircraft Com- they Dinlt a large lake to store the overilow 
municatar at Rodeo CAA Intermediate Field from the deep wtll which feeds the swin TEE 
amended the fight plan from Airway to pool, As soon a5. the lake had been stocked 
Wreht Way, and we headed for Doughis, for fishing, busy Hocks of sea gulls and brown 





Poway el 


wan 


WL io j 


RIFLI Pit ae A ee hia] ey trite pe 8 Dery i oh A tt- aa NY aos ASE ACH [|= I Pee 


ihe, ER ce Le — ER yf a AY BELO T A A] is "eq 


[Ly LOT) Cee ae a Spey, FP Bee) LA a 


| 
rie | 


CAS 


PLE 


i} Teer py on 


Mi “[aal] Tee Mop pay TPT 
“MATTE ee jee 


[y ay MOLD Thy hice 


S ssoddiyg 


TOT TE 


a 


= 


amag ple 


tl 





rom 
if 


bE ata) | “AE a Lesa ci] rear Ly I eK UT LA J|WeES PPO Lee FL eC AUN Sal] Ry oor] Le iu |} wre, My) [fy sth YET 


2) AWAY PAS- ay ASE) DEY Ol SA AEE Sap POP tif LOSE POTS Oy 1 apa ot] PT TE] Ge) OOM do, AIT CAD PRU Gy AY 


Stina mi) Pao Ace LS le | Li Se Ho tieain "uhopie Pek pa mye" ‘aA ef] J) Oars BVO Wy = taro, BLUpe. BAM 
] £ if i it a is Fe : » ri t r as bt A! 


hghise 
14 


Z = 
dl 





106 


pelicuns arrived to show the fishermen how it’s 
done. The wheeling flock of sea birds stood 
out in sharp contrast against the background 
of desert and mountains; more than 160 miles 
from salt water, | 

Ten minutes after the passing of a mountam 
Cloudburst, the road and the desert appeared 
as dev as ever, but-a miracle had been per- 
formed. The grav desert now sparkled with 
green, and the mountains glowed with bril- 
liant colors, The heat was gone, and we 
drove along uncer a flaming sanset that lasted 
neatly an hour. The play of colors changed 
so tapidly that only a motion-picture camera 
could have captured) them. 

Desert Plant Flumes into Lighthouse 

Some steers outlined against the sky te- 
fusecl to wait for Ernie to make their por- 
traits, so T set out on foot to drive them 


hack into position, They drove masily—any- 
where bat back. When they were tired of 


me, they just faded into the brush, leaving 


me breathless and convinced that cacti should 
he admired) from a safe altitude, 

Paul Nichols, Chief Pilot at Faloon Field, 
was our guide on a trip into the Goldfield 
Muuntuins. This was the desert of the tall 
samuaro? and the wickedly beautiful cholla 
cacti, Every plant we saw grew thorns of 
Some Mature. a 

Iau) cautiously ignited a cholla plant to 
demonstrate its usefulness as a sort of desert 
lighthouse. Hunters lost on the desert after 
nightfall use its brilliant, lasting flame to 
guide searchers. 

Near Mesa, Paul showed us bank-full irri- 
gation ditches which had been built by the 
predecessors of the Pima Indlans.+ 

The thrifty, industrioys Mormons who 
founded Mesa in 1478 repaired and enlarged 
the ancient irrigation system to provide water 
for the rich date-palm and citrus groves which 
surround the city today, From the air, Mesa 
appeared as a fairy city in the midst of its 
man-made oasis, 

Smuiler oases dotting the area were the 
sites of the loxuriows wintertime guest ranches 
which surround Mesa and Phoenix. 

The large irrigated area along the banks of 
the Colorado River near Blythe, California, 
presented another sharp contrast to the barren 
mountains aml scrub-covered desert. The 
downdmit caused by the cooling efiect of the 
green area gave Us a real jounce as we crossed 
it= borders. 

As we approached, clouds completely ob- 
scured the 10,000-fqot-plis peaks puiarcins 
each side of the San Gorgonid Pass. After 
Indio Radio had assured us that the lowest 
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of them were 3,000 feet above the floor of the 
pass, we entered it and found ourselves tying 
in a sort of tunnel, 

Below was the 2,000-foot-high floor of the 
pass, on each sire the steep, chocolate-colared 
slopes of the mountains, and, above, the ever- 
changing clouds for a ceiling. Soon our tunnel 
widened into a valley, and we were out in 
clear air north of March Air Force Base. 

Ahead «a curtain af brawn smog hung from 
the lower peaks right down (to the ground, 
The charts said Los Angeles was under it, 
and the radio kept insisting that I could see 
throweh three miles of it. When a flight of 
jet planes burst out of that haze ahead, I 
knew We were going to stay above it as long 
as possible, Sure enough, the outlines of 
urvater Los Angeles appeared below, and we 
cautiously glided down to land at Ceritral 
Airport = 

Daily plane traffic at Central is heavier 
than that at Los Angeles Airport. It was the 
only privately owned field we found using 
n radic-equipped control tower, The heavy 
traffic of visiting planes is probably due to 
the many services avilable. 

In addition to service for the plane, the 
held provides radio-equipped sleeping quur- 
ters, a feataurant., and a cocktail lounge; “The 
office will rent vou a car, or have your laundry 
and dry cleaning done in 24 hours. Tt will 
also reserve your hetel room, receive anid 
forward your mail, and furnish you with the 
latest weather report. 

While Ernie was busy with his cameras on 
the ground, | worried the Weather Bureau ani 
the Chamber of Commerce about weather for 
aerial photography, 

When the go-ahead came, we started at 
Cahuenga Pass ond worked west over Beverly 
Hills and the Santa Monica Mountains to the 
coast at Doone Point. Returning, we tlew 
east and south along the coast (page 105} to 
Palos Verdes Point and then over to Long 
Beach. 


Mountains, Sea, ond City 
Heading north again, we found the incredi- 


ble natural setting of the area spread oul in 
al its glory, The contrasts of mountains, 


sea, and city made it easy to understand the 
*Ser, an the Nariovat Geocmarme Macarrxe: 
“Saguaro, Cactus Camel of Arieona.” by Forrest 
Shreve. December, (9495; and “Baguare Forest," by 
H.. I. Shantz, Apnil, 1 47. 

(See, in the Naviowal Gronearmn: Manarse: 
‘"Seeiit Gur Spanish Southwest,” by Frederick Sim- 
nich, June, 140, 

fSer, to the Naviinan Gronwrm Mace: 
“Soulhern Californkt at Work.” by Frederick Stmpich, 
November, |i l4. 
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692 Sails Through Customs and Immigration on the Mexican Border—as o “Ship” 


Dahlke: molorcers (Hun 


qnivring the United States 
must clear cquarinting &3 well ae costom=: and immpriion. 


CRITE 


are classed ps ahips. Therefore. airhorn 
Hack trom & ide top'to Adesico, the author checks 


with the health oficial at Nogales, Anpona, while un bespector exapiins his higewee, 


pride the natives take in their homeland. 

A report of perfect weather in the San 
Gorgonin Puss caused us to check out of 
our hotel hastily and hetd back east, The 
towering peaks of the San Bernardino and 
San Jacinto Mountains were sy plainly visible 
that charts and flight plan were quockiy clis- 
corded in faver of the Senervy. Emnie soon 
hod me flying in great circles while he trie 
to capture as much as possible on film, 

The intense heat rising to meet us from 
Palm Springs Maumicipal Airport made it easy 
in understand the success of the famous wine 
ter resirt—in winter. 

The city runs a sort of bolding operation 





during the hot months. Everyone who can 
lenves for cooler climates: those remaining 
stay indoors during the middie of the day, 
Air conditioning i as usual as heat in a Gov- 
ernment building, and cleaning and servicing 
sy Le reer pools @ alwut the mest acttre 
business in town. 


Livingroom Swimming Pool 


When she learned that the pool at our 
hotel was closed for repairs, airport owner 
Mary Nelson offered the use of the now- 
famous one which forms part of the living 
room in her home in the desert. We stepped 
from the rig-coveted floor right imto the 


103 


peol and if we had climbed out at the other 
endl we should have stepped into the cartus- 
covered desert. A backdrop of mountains 
shimmering through the heat completed the 
wide range of contrast 40 common in’ Cali- 
fornfa, 

Taking a personal plane into Mexico can 
involve endless time and red tape, but not 
at International Airport, Nogales, Arizona 
(page 107). Here border nuthocttie of both 


countries cooperate to reduce immigration, 


customs, and health requirements to a single 
miinless operation. Nogales businessmen 
credit airport manager Jack Evans with the 
innovations which have resulted in interma- 
tional visiting al the rate ef 2,000 personal 
planes a year, 


Exploring Senora’s Capital 


Declaring Ernie's foreign-made cameras and 
obtaining Mexican flight plan and tourist per- 
mits required only a few minutes in a small 
section of the field office. With my receipted 
aitpirt statement, which included all horder 
fees, Mr, Evans gave me a list of Americans 
living in Sonora and a schedule of Mexican 
hotel, dasi, and gasoline rites. He also pro- 
vider) Mexican currency at the going rate of 

On arrival at Hermosillo, capital city. of 
Sonata, we piled our gear in an air-conditioned 
hotel room and set out to explore. The city 
presented many fine examples of the progres- 
sive planning and active development for 
which the whole State has become famous. 
Aclarge American-designed cement plant has 
provided the material for an irrigation dara, 
State University buildings, a museum and 
library, aml many homes and office buildings 
of ultramodern design. 

The strong emphasis placed on education 
was, | thought, aptly demonstrated by placing 
the elementary and secondary schools as close 
as possible to the University campus, Even 
after learting that Enelish was a required 
subject, I couldn't get used to havi ‘ing 10-year- 
aids answer my horrible Spanish in fluent 
English. 

Ernie's Spanish was more than adequate— 
until he tried to order breakfast eggs ‘‘sunny: 
side-up."” Finally he drew a picture while 1 
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made motions in fayor of scrambling them. 
It worked so well that we never learned the 
Proper bernie. 

Diagrams and gestures would not work over 
the telephone, so the hotel clerk put through 
my call to Nowales to give American customs 
the required notice of arrival, 

The only ether formality nequired was per- 
mission to take olf ( puge OT), 

The airport manager instantly granted this 
and we set out ona speed run for home, A 
bit of figuring after landing at Bip Spring, 
Texas, that night showed that we had covered 
750 miles, over three States and two countries, 
in less than nine hours. Five hours and 40 
minutes was actual transit time, Customs, 
a leisurely luncheon, and serial phote iV 
accounted for the rest. 

Another four flying hours brought ws down 
on Cessna Aircraft Field at Wichita to com 
plete the round trip, In bless: than 46 fiving 
hours we had safely covered 3,600 miles over 
mnountiins, deserts, and farmlands, in 20 
States, Mexico, and the District of Columbia, 
Weather delays amounted to less than § 
days out of 53) Operating and maintenance 
costs of $180 were about the same as they 
would have been for a medium-priced car 
carving the sanie load. 

Looking back, we found that, where ayail- 
able, air marking had provided a positive link 
between ground ond chart. In planned se- 
quences it had speeded flight planning and 
Increased ground speed by simplifving navi- 
galion, Because they were so hard to find, 
big-city markings had not heen important, 
but small-town markers had been invaluable. 
A surprising number of airports bad been 
unmarked, 

Skywave Make Flying Safer 

While much remains to be done, the Wright 
Way and its sister Skywave mark another lone, 
forward step in the growth of personal alr 
Lransporiation, 

With a« relatively small amount of training 


and plenty of respect for the weather, Mr. 


Average American will be able to navigate his 
personal plane olong the Skyways a: easily 


and safely as be now navigates a well-marked 


surtace highway in his car, 


Notice of change of address for your Navionat Geoorarurce Macaziuxe should be re= 
ceived in the offices of the National Geographic Society by the first of the month to afect 


the following month's issue. 


For instance, if vou desire the address changed for your September 


number, The Society shod he notified of your new address not later than August first. 


Fe sure to include your postal-cone number, 
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Pittsburgh: Workshop of the Titans 


By Aceerr W. Atrwoop 


With Plustrations by National Geographic Photographers Bo Anthony Stewart, 
J. Baylor Roberis, and John E. Fletcher 


ay dependent upon natural resources, 

eciolly upen mineral resources, a3 
Pittsburgh, world capital of coal and steel. 

As the throbbing heart of basic, heavy 
industry, and the very symbol of America’s 
industrial power, there is something elemen- 
til about Pittsburgh, It is direct, natural, 
Vibrant, and virile. It hos restless, dynamic 
drive, It has fundamental strength, like steel, 
of which it is the world’s No. 1 producer 
(rage 1273), | 

To an unparalleled extent, Pittsburzh is a 
city of producers, and by contrast many other 
cities seem like mere market places. 

Underlying the greatness of Pittsburgh, 
both literally and Ayuratively, is the so-called 
Pittsburgh seam of bituminous coal, found 
throughout so much of western Pennsylvania 
and West Virginia. This is one of America’s 
chief sources of energy and is generally con- 
sitlered! the world’s most valusble single min- 
ern) fuel deposit 

Uther seams of coal, both in the United 
States and abroad, are thicker aed more ex- 
tensive; but thereare relatively few from which 
coke for steel manufacturing can be made, 
and an even more limited number whose loca- 
tion so perfectly fits the needs of industry.* 





() ALL great cities, probably none is 


Set in « Cirelet of Riches 

Pittsburgh's location, plus its nearness to 
cml, has tiade it i titan of industry. Within 
a 300-mile radius is more population and 
probably vreater ciches than in such a circle 
drawn around any other metropolis in North 
America, 

Like most big citles, Pittsburgh is located 
at a natural break or junction in transporta- 
tion routes, With some cities itis the mouth 
of a river or the end of a lake: in the case 
of Pittshurgh it is a junction of river valleys, 

Iuteed, Pittsburgh exists because two great 
rivers, the Allegheny and the Monongahela, 
come together at the “Point,” or apex of the 
city, to form the Ohio, 

The result is a tmarvelou® system for the 
collection and assembly of vast quantities of 
vulky tow materials, such as iron ore, line- 
stone, Coal, amd coke to make steel, Trans 
portation is supplied by fleets of bargeson 
three rivers and trunk-line railroads along 
their banks, 
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Like New York and San. Francisco, Pitts- 
burgh has a spectacular setting, a capacity 
for being seen with the eye in the large, Its 
locution has great natural beauty as well as 
colossal utility. 

But alas, it is handicapped as well as blesced 
hy topography, for it occupies one of the mast 
irregular and uneven sites of any upon which 
i great city is built (page 124). 

“Tittsburgh is undoubtedly the cockeverdest 
city in the United States,” wrote the late 
Erie Pyle, “Physically, it is absolutely trra- 
tional. It must have been laid out by a 
moltintain goat,” 


A Mountain and River Town 


Seriously. it is 40 al] intents and purposes 
a mountain as well as a river town. A local 
feagrapher says that 10 percent of its surface 
fs in slopes of 40 percent or more, The lowest 
elevation, at river level, is above 700 feet, 
and the hills with which the city abounds rise 
to more than 1,200 feet, many of them steen, 
barren, and unfit for habitation, | 

Because of the mighty force exerted by the 
three rivers through the ages, the Appalachian 
Plateau at this point ts eraded and dissected 
into amaze of irregular hills and sharp vallews 
or ravines, some deep and narrow, 

One 4 amos! that human beings shoul 
binld in such a place, Jt i a city of isolated 
setilements and communities, many of whose 
residents tarely visit other sections, for natural 
barriers make travel awkward, difficult, and 
circuitous, 

“You may have a friend who lives half o 
mile away,” to quote columnist Emie Pyle 
again, “But to get there you circle three miles 
arouncl a mountain ridge, cross two bridges, 
go through o tunnel, follow a valley, skirt the 
edge of a cliff, and wind up at your friend's 
back door an howr after dark.” 

However, because of its extraordinary to- 
[yatraphy, the average visitor to Pittsburgh 
sees scatcely a dwelling in it, and probably 
the only stecl mille he sees ore before he 
reaches it or after he has left: 

The fack of level land has forced a large 
majority of the basic industries up the Alle- 

‘Sec, in the Nationa. Gieonariiteo Manat: 
“Coal: “Prodimaus Worker for Man” Muy, toa: 
and “Steel Master of Ther All,” April, 147, both 
by Albert W. Arwouil, 


118 The National Geographic Magazine 





Magic Radar Guides Towhoats Through Fog and Darkness on Pittsburgh's Rivers 


Ahourd « Drove Corporation weeel, the captain shows: bow he stands beside the mdarscope and give 
oniers fo the helinarman. By detecting other boats, overbanks, amd obstructions, sich equipment reduce: 


the perils af novigetion when “pea soupers” blunket the Allegheny, Monongahelu, and Ohio, Through the 
pilothotios Winkiow roy be seen the tugs conl-laden barges, called a “tow though actually they an piabed 


gheny and Mononeshela, almost without a known as the Golden Triangle, It one ol 
break: for distances of 40 and 25 miles, te- the most compact business distric ts er the 
anectively, and down the Obia for a distance ‘world (pages 120 and 121) 

ef 30 miles. Pittaburgh is the heart of an Here ate the main offte2 of banks, steck- 


indittial empire, but its limbs sprawl along brokers, hotels, theaters, rauroad and bus 


tht banks of the rivers into many other com- terminals, new intone. batty restaurants, office 
rT es: buildings. he ei quarters Of (he greal corpo 
lions, wholes ny cuses, and department stores. 


Firat Settlement at Fort Pitt 


Lit a Py day hundreds of thousands iT 
Pittsburgh was first settled in the imme- people enter and leave a niin area of the 
diate wicihity of Fort Pitt, at the conflience GObldet Tridnele: For Fit reh i$ @ generic 
of the two rivers. term covering all of southwestern Pennsyl- 
As the steel mills spread along the river vania. I[t is more than the center of a metro 


villevs they pre-empted most of the level politan area; it i8 & regional capital 
space any undesirable level ground ‘which Allegheny County, of which Pittsburgh is 
they did not occupy, together with the steep the seat, has 129 cities, boroughs, and town- 


and precarious binlding sites on immediately ships; 
otlincent hills, were taken up by the. imim- Pittsburgh is one of the few large citits 
vrant hordes who came to work in the mills, which have not annexed contiguous com- 
Those who could afford ta do-so went oninities on a farge scale, but there are no 
inland beyond the barrier of hills, in many distinguishable or visible boundary lines; one 
cise to suburban communities of real charm, community melts into another. 
oth to escape river fors-and steel-mill smoke, 
whial peneralls to fintl mare attractive Sur: 
rounelings, Even the most casual visitor to the Golden 
[he Pittsburgh which the outsider sees ts ‘Triangle is struck by the-sime and activity of 
the downtown area the small anex of the the department stores (page 139), This & 
peninsila, shaped like the prow of a ship and because everybody comes to town to shop. 





‘Trade in the (rol din Triangle 
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Her lio (calls lore (srit. Bs Inhales Diust-filled Air fi Nic STE ait 


1 | | 4 Tre a hil i — " F a. - i 1? 
‘| rail ureh "i " | ih PATOL 1 PPS bg pen i bi li tn es plea fii See ey ‘s iW i} PCT. 
nan iter hong, Pawtie baes collect the nie miatun Riesulis are reemdiored-on am intentou eeuee (ent). Carri 
1 af I 4 
control of the tow protects it fudier trom cane Lnmrew Wo Biellan, foroer Secretory of the Tressury. anil 
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Three Rivers Frame Pittsburgh's Golden Triangle, Seat of Ameriean Industral Might 
On the point wher thy Alferheny (left) tel Monongahela merer te foto the Ohio, Port Piti—forerunner 
of Pittshureh—erae built In 798. Throueh turnel:, across bridges, akg cliffvekirtiing hichwave, Hiunilrids of 


Lhonmentds avrg chly fo work, plop, and play in thet Triamekes compact mass of steel and) stone 4 wihtitr 
fimeniane pvramid crowns the 42-slory Guill Buihding, the ctw's tallest, where executives gide the destinies of 


a -tar-fluns oe hibeuin earrpre Gulls actue-the-street phelehbhor hows Bemiiuiriers of tim fteenhic hoppers 
Campany, inc, whose interests rasee trom piston time and plastics to railways pod coal mines Tn an averare 
month, bortes pling the theatre fael more tonthaee than poses throuch the Suce of the Panama Canal. 


There are very few branches of the darger carried by the streetcars of the Pittsburch 

sores aii] relatively few specialty shops as Rallways Company 

compired with many other cities. In moat cities [| howe token streetcars tor 
Cin Monday might, from scores of coal-min+ granted, Gut oot in Pittshbureh! Here 60 

ing and steel mill towns, the miners anc mill- separate streetcar routes enter ane) leave the 

workers themselves, os well as them wives, small Trimnele. Outside of it a map of the 

come in to tewn, The great stores cater to lines looks like the bad dream of a modernisti 

every economic group and all classes feel at artist, 

home to them, 


= ; Confused and Complex Strect Pls 
Thirty vears avo the denartment stores be- anfused an ii ii ei aaa Ellas 


pan te build up departments as if they were For one thing, the street plan itself js nece=- 
specialty shops——juntor misses, beauty parlor, sarily confused and complex. Streets come to 





Pitts, ready-to-wear, ancl] the like a dead end tn hillsictes, anel in the different 
In no Other large city does this type of sections-of the city they donot run dceording 
store do such a large proportion of the total to the points of the compass, but at ryght 


retail business, angies or parallel to the three rivers. 
Hut how can auch a horde of people he Then. too, mest of the lines eiinot proceed 


Transported in and ait of the Triangle in a = directly through paving territory, but must 
Angle cave En geddition to those who drive follow verv indirect routes, ground, over, or 
(ett own automobiles, who use the trunk-line throdgh an woproductive ares or barrier of 
niiraads and the more than a dozen inde- arren hill, to reach sprite flat enough for 
pendent bus lines, approximately 350,000 are residential settlements. 


Onee Backwoods 


From these 
firnaces ard frunlries 
fel, weeeamong the bret to set 

deveinpment of inlustry 
alone the cre 


bathdines betwee 
where thiev beoome 
fhe natural 
hans il 


Clie fdereds 


eI Piast 
Serie, he 


wh ha | | ' 
CORIMuni 


vibe! nas 


lirets AL rrnthr 


4irhy one meotning 1 took Route 20 on the 
“North Side fold All zheny) to Fineview, or 
Nunnery Hill. We climbed most of the time, 
aimest precipitous, tuming and 
now un streets, now thriaigh fields 
lawing contours, now bill, 
now into another valley or ravine. Much of 
the time we were perched precariously on the 
Ade of o hill, but always the car seerie! able 
to stop on-any kind of grade 


rhorw. {¢#H- 


CiveT the top rit 





Funiculors Carry Millions 


Pitisnuewh wm one df ihe few 
world in which funicular, of mountains 
ine Hwa, locally known as mclioed p 
Or nore conmoniy as inelines, wre an orclinary 
nl feeepled form of mess 
Chey carnied over two million people in 148. 

Pare 
lore is Still only S cer 
going wp and down for the 
cents, Six incline: are 


Ol them an 1 


hm 


its. tnd 7 goto hie thrill 
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Fort Now Rules World of Coal, 


n the Monongahela and Allegheny, 
Loy Lnla he ek 


ccpine pice with proiucthin, has given 


these li the ploneer radio station, KORA, now housed in the 4 


barista. 


cities in the 

Lnmes, 

brunsportation, 

have been raised recently, but a single 

prea total of 1O 
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vw South Side of the Monongahela 
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the city 
Hory Grant Building (eentery, 
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River, ond severo] can be reached mm a few 
nundtes trom the center of the citv 

The cars are idriwn up the mountain and 
lowered! bw cobl being lowered as the 
other 7s raiser The Are 
cars but Smaller and more hoxlike. 

Liwellings on some of the steeper hills 
erected because of the cheapness of the land, 
Lint they cannet be Vo Sirtetcar= oF 
ven bY streets and reacts Amxcepl m6 the most 
rertincabout was in lied of the topoassible 
pivsical job of street grading, the city pro 
Hunrects ol bcores WOAH cH 
iS Li 

AS fast as pocwible, and ut @ cost of several 
mar adit clei diire tha t Ly | rej 2p tye Wie! with 
concrete, Swot one were planks torn 
for tirewesl tot there Mi, ae Sverre 
dinger af aecilents becouse of 
and consequent suits for clamigges 
cits 

In the office of acdivicion ¢eneineer af the 
Department of Public Wiirks | a detailed 
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In «@ Middet Laboratory, Lilpotwn Experiments Help (control a Gullrver Industry 


Heak ftlnsks, funnels, and jare are so smoull they must be handled with tweeeers tev thiv miccochemlaetrs 
technintin at Pittshureh’s Gulf Ks wth & Developinent 4 mein (page 1.55 “ DURE Meee fi cts bet 
Li Ete hed toes pagar: trv allowing wee of miubedials in amounts apualler thon millieratn WT ituards 
es pubs i ec bid ated sa tet 
map of the steps, ane Hight being 1.800 feet feet, the difference in length beite dire to 
ling ool rising 500 feet trom the bottom to longer aooroiiches lor automobiles 


} 7 = . 
; niet iru ' ; j Li 1 | verra het ne : 
oie Teey it Lie | it cl I" Lt Oo Ci ib It [bans CME Lee TROUT EEE LIVE Wh. Gl 


Pittshireh aid the communities near 3t Inne, | wes struck by the sheer number 


could not exist, of course, without hundreds bridges, rallroad and industrial a9 well a: 
bridges; it hos, perhaps, more bridges than highway Cheir frequency increased notice- 
any other city in the world. ohiy as we reached the city itself 
¥ ve 1, curmsiuy among them 1s the “hot metal 
A, foitw of Binidges bt 


T J 
Lid mi. ree 4 citer] = LEST Ve t Leh tiie t iLt lf te 


on 
: r IF Fart Sy Veer! iy, Hee en ; 7 ' r lay. eae Told : 
lhe count. ancl cety together Lave More cf corlo mas of molten iron ane tee] Lig PWwitedl 


i E 
than 800 bridges, Not only must the rivers two plants of the same company 


be bridged in many places, but 40 must many Most of the basic industries in the Pitts- 
villevs and rovines boregh district could not exist. on their present 

Naturally, when the Triangle empties Ino scale without the rivers, which supply trans- 
the late afternoon the bridges hecomes serious portation and essential water for cooling pur: 
traffic bottleneck as the suburbanites bead for poses, In fact, the entire tow of the Monon 
their homes bevond the barrier of hills. eahela is use! 19 tines for this pers before 


Naw bridows luve for more lines than the it reaches Pittshureh 


1 i i = Sia , 4 5 =. ea P — ol 
older ime fini allow much more space fo Race during flood stages, the tow of the 
STAR REG mT Gh The new [rave Street Hricdee rivers 1 fe@ulated, patel a constant level nigiti- 


- UM) feel go hength, renigcing one it ft LO finer! the venr round, bs menos oO ff Series 
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Fven a Bessemer Vigst Learn Stechneking the Hord Wuy 


Eneclish-born Alan (right) 1 trmt-nephew of Sie Henry Bessemer, mentor of the comperter that revo 
lutinonized ster! oreducion Young Bessemer 4 shown molten metal fowing nen an open-bearth furnace in the 
Homecttiead plant of Cormecte-flingi Steet Corporates, whore be Werke between collece tems, Aer ¢taci- 
gtitg from Carnegie Tech, be wee employed by a Cleveland subsidiary of United States Steel Corporation 

' Fy : | ris pee ter el || Titi ere epee i mu _ 4 | 
of steps, These are pools or basins, controlled Corporation, uses nearly one percent of all 


by docks ancl come ond operated by the Anmv'’s the coal mined in the world 


(Corps of Engineers, Por example, the Port A conl tow usually consists of [2 barges, 
r mt 1 * _— a ad = | . I a 5p ss aa =e 
of Pittshurgh is on the Emsworth Pool, carrving 900 tons or more each, as compared 


oF 
= 


by the Emsworth with 60 tons in a railroad freight car 
Dam Navigation on these trvers is becoming verv 





lis water level controller 


Serious injury to the lock and dam system modern, for radar ts being used by many of 
might prove a national disaster, for i would the boats to find their way in-fogs (page 118) 
close the steel mills by depriving them of ‘The captains and pilots seem like trim voung 


water. Early one morning | saw the damage  hasinessmen: many are college praduates 
¥ a low of barges W hase Former Stare Senator William HB. Eoeliers 
pilot, in the dense fog, had mistaken the noe told me that he was the third of four eenera- 
and lights of a near-by railroad and Steel mill tions wf licensed river pilots: his grandfather, 
ior his own go-ahead signal, father, and son were the other three 

In 1753 the youthiul George Washington 
mc] the Monongahela as “extremely 
The Monongahela, or “Mon,” is perhaps well desipned for water carriage, as it is of a 
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Ione to one fock 


“The Husiest Litth River in the World” 
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the bustest littl: river in the world, becnuse deen, still noture.”* Possibly he did mot like 
mare thin 27,000,000 tons of coal move upon aT waht Ls ay les 
| : | rr 1 Se Travels of Gheorge Washington,” by Willam 
{ | El pa ® a Liar 1 ny f 1&= Bal = ak i | 
each year, A singe one of Hts mus, the joenh Showalter, NattowaL Groumariic MAuasen, 
Clairton Works of the Carmegie-[ilinots Steel January, 19: 
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‘hey Supervise Pittsburdhs Fameus Collection of Prehistoric Animals 
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“Smoke Sleuths Work Constantly to Combat a Pittshurgh Nuisance 
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Pitt University Students Learn How to Arrange ao Window Display from Horne’s Experts 
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largest food. muantfacturers are located] here 

Although bauxite ore from which aluminum 
if made is not mined in the Pittshureh dis 
trict, the Aluminum Company of. America 
by for the larzest unit in the Industry, has 
wiways tw its home office here irl One oj 


POreALnY mans. 


Aluminum’s th Anniversary 


Cin October E4, 1948. | attended the 60th 
anniversary of the founding of the aluminum 
industry, in the indwetrial section of Pitts- 
burch, The original building tf not standing 
but a Peper fuction af a partion of tt had been 
erected near by, 

Arthur Vining lhavis, chairman of the board 
Mf odirectors of the company, who if now it 
his Bad vewr, te-enacted the scene of 60 year 
before by pouring an met of melted: alumi 
rum (pe Leh, 

Although members of the Mellon fomils 
have long been large stockholders in this great 





Lurnedie Tech Teaches Future Printers How to Design Advertising That Sells 
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systems required electrical controls, he spon 
ound fomeelf making electrical equinment 
the vast Westinghouse Interests have heen 


Lhete- ever since 
Family Duy at Westinghouse 


Un Gretaber 9, L948, | attended Family Dav 


at the huge main plant of the Westinghouse 
Elecwui Lonporation In Bost Ptishureh. With 
operations closed for the dav, the more. thar 
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Giunt Condensers, Custom-built in East Pittsburgh, Help 


Light the World 


In the Westinghouse Electric Corpotation plant, workers sesemble a 00,/000-ldlownit-smpere con eee aT 

Phen. Tare mreject 1h te ili gael oth part ie feeders) ti thie Ac Leper) UTeel AGT lat 

woikin anil ‘| us tig at-te ooh Sry Hy porlucing lose, gonmilenecrs mike mar pow cobble Poli 
Wiech lial) main Work PLIY Lath 4 jij! I il] pain i the gl 

From this vast plant some 13,000 carloads homes, The mammoth building where they 
rif asi ee tri al ecpuipnnd re moc at i were being construi tect ENETTLEC io me one ol 
tailor-made. ia shipped each vear, Amone the the most vitally important plices in the whi 

ncluets are moters for industrial use and world, so very few are the concerns which 
electrical equipment for atreetcars, mine cars, make ths type ol apparitis. 
and railroad trains In a tiny makeshift shack on the rool 

Most irnpressive waa the long line of wen- one of these buildings commercial radio had 
erators for the electric-power industry (above). its beginnings on November 2, 1920, whi 
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tries within the city limits of Pittsburith itself 
ic the H. J. Heing Company, so long known 
for its trademark, “37 Varieties’ (page 132). 
Its beautifully equipped and attractive 
huilttings, to. be kreatly expanied this year, 
ine open to visitors; in The summer season a 
thousand persons a day visit the plant. To 
me one of the most interesting feqtures was 
the almost complete mechanization of spa- 
ghetti making, formerly a hand operation. 
As a young man of 25 in 1869, the first 
H. J. Heinz grew horse-radish and puickaged 
and distributed it in near-hy Sharpsburg; 
the business has remain] in Pittsburgh ever 
since. The founder was followed by his sn 
Howard, and 32-veur-ld HA. J. Heinz IT took 
over in I941. | 
This concern is the largest maker of Ketchup 
in the world, and thus is o very large user 
uf tomatoes, Since tomatoes are vulnerable 
to Ilizht, Heine does not rely upon ordinary 
commercial markets for its supply, as it docs 
with more hardy vegetables, but develops its 
own strtins, supplies seedling plants to thou- 
sands of farmers, contracts to buy their entire 
crop when harvested, and sends out sink 
during the growing season to belp the farmers 
if blight or other injury is threatened. 
Heinz is the 4econd largest maker of canned 
soups dnd one of the four largest makers. of 
haby food, Although there literally are from 
E20 to 127 varieties, not the fabled “57,” the 
chiet protlucts, besides Ketchup, soup, and 
baby foods, are baked beans, pickles, spt- 
ghetti, and condiments. 


A Conter of Research 

Tt is unlikely that many prople outsile af 
Pittsburgh realize that continuous research as 
well as production is one of the city’s primary 
functions, Laboratories, no less than mulls; 
line its river valleys, and it has a tremendous 
concentration of technical societies. 

As everyone knows, the electrical industry 
is based upon research,* and for almost 60 
years hundreds of scientific projects in the 
Westinghouse Resetrch Laboratories in Eust 
Pittsburgh have been translated into processes 
und products that make life pleasanter and 
easier, 

In the company’s frst rented building in 
Garrison Alley, Pittsburgh, three roams 1 
the second floar were set aside as an “elee- 
trical loborstory."’ In fact, the company 
would not have been urgunized at all if it 
had oot been for William Stanley's research 
on olternating currents on behalf of (George 
Westinghouse, 

For many years the cheapness and abun- 
dance of coal discouraged intensive chemical 
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research, but more recently Pittshurgh has 
become the healquarters for coal research in 
America. ‘This is being carried on not only 
by government agencies, universities, and re- 
serch institutions, but by the joint action of 
a number of coal and oil companies. . 

Of particular interest to the general public 
ane the pilot plants for turning coal into pase 
line, At present the outcome is still uncertain, 
But gasoline can be made from coal. 

One of the great Inboratories which I visited 
in the Pittsburgh cistrict was that of the Gault 
Research & Development Company at Har- 
marville, on the Allegheny River (page 172). 
Here more than 1,000 persons are emploved 
ind the work of more than an additional 500 
in the field is overseen—that is, of exploratory 
parties in all parts of the world, 

Research is especially necessary to ofl come 
panies because processes are fast outmoded. 
Such a company is dependent tpon the de- 
simmers of equipment—that is, of engines. The 
too sudden replacement of the present type 
of gasoline automobile engine by another type, 
such as the turbine, might upset the economics 
of the oil refinery industry by requiring a 
different twpe of fuel, 

At the Harmarville laboratories: every fuel 
and lubricant pretoced from petroleum was 
being tested, including even the smallest spe- 
clalties, such as watch oil. Here also I saw 
experiments in the gasification wf coal. 

Maps and the Search for Oil 

T hod not previously thought of such a 
Inboratory as being one of the country's largest 
ane most meticulous rreapermak tray renters, hut 
the collection of data concerning the location 
of oi! by means of magnetic, gravitational, 
nnd stismological miasurements must all be 
put down on maps, and immediately! Such 
mups do not take years to make; they ore 
turned out every week (page 143). 

The air-borne magnetometer was devised 
lw scientists of this company. The principle 
was Orst applied to submarine detection dur- 
ing World War UH, anel after the conflict it 
was applied geologically, 

It valuable because 9 single air-borne 
crew can map 450 profile miles daily, 1s com- 
pared with 50 miles.a day by o surface mag- 
netometer crew in fairly open country, And 
of course it can readily survey jungle, swanyp, 
Jesert, and other areas heretofore 6 inue- 
cessible as to make exploration economically 
prohibitive. 

These measurements of the earth's magnetic 

See “The Fire of Heaven (Electricity), by Albert 


W. Atwood, Natiowac Geoqmarinc Macawsc, No- 
Voriber, 104s, 


— =v 


Students Delving mto Cinental Lore 


Chinn Menton) Classra teaching Icllow fomes To C. Liu lectures an Fa 
bapeirne! Fall in io folace of the Fortadiien City. Piping. Others 


lS foreign Jands (page 133 





Pittsburgh: Workshop of the Titans 


fiw from an oirnplane are only preliminary 
reconnaissance in tinting of; they nmist be 
folluwed by gravitational mensurements, and 
especially by the use af the seisniaeraph. 

One of the most marvelous of scores af 
tidgets and devices | saw at these laboratories 
wis an electric analog of an oil field. By 
means of this device actual conditions in a 
particular off field con be sinvulated, and ats 
leneth of life as well as the best methods of 
developing it can be ascertiined. 

But the average layman will probably find 
the Mellon Instinrte the most interesting of 
all research Inboratories in the Pitshureh 
district (page 119). 

This is one of the most important scientii 
inetitutions in America, and is housed in an 
unuson) and beautiful building in the Civic 
Center of Pittsburgh itself, 

Three of the nine floors are below ground 
lewel, and there are: four interior courts for 
natural lighting. Tn addition to extensive 
machine shops und library, office, lecture, and 
sncial rooms; there are 370 separate rooms 
for scientific and investigational work, 

“Pillars of Seienve™ 

Approximately 80 separate and independent 
research projects, or “industrial fellowships,” 
wert carried on in a recent year by 575. senior 
endl junior scientists. The building his the 
largest monolithic column installation in the 
world: each of the 62 columns surrounding the 
huitding weighs 60 tons—verttoble “pillars of 
science,” 

As early ae 1909, Andrew W. Mellon. Secre- 
tary of the Treasury under three Presidents, 
and his brother, Richard B. Mellon, became 
aware uf the gap then exictinw between science 
and incistry in this country, as compared with 
their profitable partnership in Europe. As a 
result. they founded the Institute in 1013, 

It is the oldest and probably still the largest 
industrial laboratery inthe United Stutes in 
which joint facilities are used coopernmiiviely to 
improve existing products and processes and 
create new ones fora creat variety of different 
industrial companies, large and small: thou- 
sani of such companies have been served. 

The carly. idles was to aid small industrivs, 
but a number of these have grown into very 
large ones because of the Institute's work. 
In fact, it has actually created) whole indus- 
tries, as-well as provider presidents, vice presi- 
ents, aod research directors for others, 

One homely illustration is that of the (Chi- 
cago concern which produces seamless tubing 
from viscose cellulose to be weed for frank- 
furter casings, “cotton shirts on wieners," the 
result of ten years of Mellon Institute research. 
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One of the lare@est chemical manufacturers 
in the United States is so engaged largely 
Lecatise af the Lnstitute’s. contribution, 

Among the enormous mimber and variety 
of projects on which the Institute has worked! 
fre protective coulings for staring hot water, 
roof ventilators, new methods for measuring 
stream pollution, production of new food fa- 
vors, industria] application of soybeans, chemi- 
cals from corn, the behavior and properties 
of thread, dry-cleaning technology, new fire- 
fighting agents, new pan coatings for the bak- 
ing industry to eliminate the greasing of pans, 
new tmverals fer lite preservers, investigation 
of eve injuries frum chemicals, une steel mill 
and coal mine wastes, 

In a recent year, among the new fellowships 
started] were those in candy technology, grind- 
ing wheels, and orthopedic appliances, The 
Institute supports departments of research in 
pure chemistry and physical chemistry. 

Far too many visitors to Pittsburgh -see 
only ‘the Triangle aiul the industrial districts 
Mong the rivers. Ther do not realize that the 
Civic Center, of which the Mellon Institute 
is a part, contains 2 most striking architectural 
rouping and is one of the most impressive 
centers of its kind to be found anywhere, 

It is not accurately named, for the county 

and city buildings are in the Triangle, more 
than two miles away beyond a barrier of hills. 
In reality, the Civic Center consists of an 
unusual concentration of universities, libraries, 
laboratories, art galleries, music halls, auedi- 
toriums, hospitals, memoriids, athletic fields, 
ancl a natutal-histury TES LE. 

It isa medical, educational, research, art, 
musical, and athletic center overlooking Schen- 
ley Park, | 
In Forbes Field more than a million and a 
half people watch professional football andl 
baseball each year, 

A Cathedral of Learning 

Dominating the Civic Center, and the chief 
landmark of the entire urea, is a 42-story 
skwscraper, the Cathedral of Learning of the 
University of Pittshurgh. This is a Liuvilelirog 
which people cannot avoid looking upto, beth 
literally ancl figuritively. 

It was erected), very deliberately, not only 
to suggest by its height and reach the apiritual 
values which undertie university education 
but to give lift to the whole city, to serve as 
a svimbel of the-birth of civic spirit. 

The building broadens out noticeably te- 
ward its base, ond most of the hundreds of 
classrooms are in the first five stories. Above 
ate libraries, andl still higher the offices. 

Entering from the ground level, you find 
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in Army offer had a small seminar in 
lary strategy in the Chinese room (page 130) 

Although this University goes back to the 
Mittshurch Acwleny, charterer in [7S7, it wae 
not a very iniportant institution until former 
Chancellor John G. Bowman began to enlist 
the iwrest of large corporations amd weallly 
Individuals im E921, Th os distinetly o loeal 
i citv, an urban university 

Aol univ de mest of the students come from 
the Pittsburgh district, but most of them re 
main there; in other words, the University 
pies the great industries with much 
their technical, trained manpower, 

Luring i single semester ul the 1947-48 


ident of the American BRadiitor & Siandird Sanitary 
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2,500 employees of. business 
und InclusLN, were enrolled i att eve 
nite, til Saturday thie (rner we. 
Llinos Steel Corporation alone supple 200 
such students 

ne department of the University which 
dees not draw its students trom the Pittsburgh 
distnict alone, and whose graduates tert 
necessary remain there, @ the Research Bu 
for Retail Training, founded in 11s 
the first cooperative college school of retailing 
in the country, The Pittsburgh denartment 
Hotes have contributed $1,300,000 ti the sup- 
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siened to harmonize with ib. & a much smaller 


building, the Stephen Collins Foster Memorial 
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(oage 138). This contains an auditorium tn 
constant use by musical, organizations and 
aso the outstanding collection of source miate- 
rial of the famous sing writer, whose work is 
probably the most typically American ex- 
pression af any conposer, 

Although Foster began to write songs in 
earnest in Cincinnati, and there decided to 
tbandonm a Larsiness career to become a pyri 
fessianal composer, he was born in Pittsburgh, 
lived there most of his life, and write most 
af his great songs there, 

Among other trensures in the Memorial is 
Foster's book of original manuscripts, with 
more than 200 pages of first drafts of pub- 
lished songs, unpublished verses, inscriptions, 
and) cartoons, all in bis handwriting. Here 
one may see the evolution of his mast famenis 
songs. inching Old Folks aft Home. 

One of the cost pathetic Foster relics to 
be seen 13 the pocketbook aml its contents 
which he left at the time of his tragic death 
in Bellevue Hospital in New York City in 
[s@4. All it contained wos 38 cents in money 
and a small scrap of paper bearing five. pen- 
led words, The words were probably to be 
use! as the tite or theme of a song which 
he did not live to write: “Dear Friends and 
Gentle Hearts." 

The erection of the Foster Memorial tn 1937 
wis vreatly aided by Josiah Kirby Lilly, an 
Indianapolis drug manuwlacturer, to whose ac- 
tivity asa collector af Fosteriana much of the 
recent revival of interest in Foster is due, 
Probably one reason Mr. Lilly decided to 
place his collection in Pittsburgh was that 
éinging has alwave been an important part of 
the city's Wie, especially mong the Welsh, 
German, and Italian elements. 

To increase his income as a Song writer, 
Foster wrote for the colored minstrel shows. 
He was not a southerteer, but a a littl boy 
ht went to a Negro chitech with his: nurse. 
and the Pittsburgh river front, where Negroes 
were a colorful element sine where many 
travelers to ond from the South were to hie 
seen, helped give him the flavor for his. s0- 
called plantation songs. 

Benelactions of Andrew Carnegie 

Two other totable groupe of buildings in 
the Civic Center are those founded and en- 
lowed by the littl Scuttish-born iron and 
steel muster, Andrew Carnegie. They are the 
Camedie Institute, which combines in a mist 
untsual arrangement a large public library, a 
nuseum, an art gallery, and-a mosic hall, oll 
in one building (pages 127 and 128); and in 
ft separate group of builtings the Caregic 
Institute of Technology. 
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As éarly.as 1881 Carnegie offered a library 
to Pittsburgh; the unique idea of adding a 
technical schoal, nuwaeum, music hall, and art 
wullery came later. Asa young boy, Cumexte 
had access to the private library of Col. James 
Anderson in Allegheny, now the North Side. 
and his benefactions seem to have been the 
natural result of his great interest in reading 
and huwks. 

He may well hove looked forward. through 
the dust and smoke of the vast industry which 
Te helped create to see the need of cultural 
appartunities in: the: later development of the 

cit 

~ Bedinining in 1896 and continuing, with 
omissions duting World War Land until 1240, 


when the conditions of World War LI mace 


shipments Impossible, the Carnegie Institute 
carried on the famous. International Fxhibition 
of Contemporary Paintings, At its peak, us 
trany a6 515 paintings were shown, and one 
exhibition included canvases from 21 nations. 

Carnedie Exhibition To Be KResumed 

With the aid of a $225,000 Mellon grant, 
the Exhibition will be resumed in 1950. 

At the Carnegie Institute of Techndlogy no 
fewer than five of the important fine arts, 
huinting, sculpture, architecture, acting, «nd 
music, are taught waler ane roof (pages 151, 
142, and opposite). 

Tn atdition, there isa women's college and 
an éenineering schonl. Many engineets and 
scientists in the industrial laboratortes of 
Pittsburgh take evening courses at “Tech.” 
Sy he husy students tuke as lone as 10 to 15 
Vers to peta degree. 

Tech, however, is not primarily a city uni- 
versity like “Pitt,” as it draws students from 
many parts of the country atl from foreign 
lands rather than almost exclusively from the 
Pittsburgh clistrict. 

The city was settled originally by Seotch- 
frish, ancl their descendunts, with their strong 
leanings toward Presbyteriinism, have re- 
mained dominant elements in its life, In fact, 
Pitishurgh ts one of the great world centers 
mM the Presbvierian denomination, although in 
Allegheny County there are 1.274 churches 
inal, of practically every faith. 

In the Triangle there are three historic 
churches—the First Presbyterian and Trinity 
Cathedral (Episcopal), which occupy adiain- 
ing sites and in whose yards are‘buried Indians 
and Revolutionary acldiers, and the near-by 
German Evangelical Mrotestant Church, The 
land for all three congregations was given by 
the heirs of William Penn, 

But it is not until we reach and pass bevond 
the Civic Center that we really enter the 
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Thus far, politi appears to have been 
twbordingted, with civic leaders ond woverr- 
ment authontic: of both Pres WORN Tir 
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line fens | Mittshburel cay Spurl is 
the increased interest and pride which thi 
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city has been taking in its own history, 
thinks io the Buhl Foundation, the Uni- 
versity af Pittshurgh, the Historical Society 
of Western Pennsylvania, and other organi- 
entions. 

After all, it was the-vouthful George. Wash- 
ington who fixed the location of the city by 
reporting to Governor Dinwiddie of Virginia 
that the “land in the fork” —that is, the apex 
of the Triangle—should be fortified. Wash 
ington had been sent to warn the French-to 
stay away from this region, and he shared in 
British defeats which followed, the worst 
under General Braddock. _ 

Hut finally on November 25, 1758, the vic- 
torious Gen. John Forbes, with Washington 
as one of his leutenants, marched into the 
smoldering ruins of Fort Duquesne, which the 
French had built on the remains of a former 
British fort and bad now abandoned, 


City Named for William Pitt 


Forbes wrote, “T have taken the freedom 
of giving your came to. Fort Ducuesne,” thus 
naming the future city after England’s-great 
statesman, William Pitt. Being a Scutsmati, 
Forbes used the “h,"” as in Edinburgh. AL 
though there are some 20 Pittsburgs in the 
United States, there is only one Pittsburgh. 

On this site the British built Fort Pitt, a 
very extensive fortification, the best-designed 
and the most important frontier fort in the 
Weel 

It was never used against the French, 
because Forbess victory at Pittsburgh and 
finally Wolle’s at Quebec the following year 
ended the imperial designs of France upon 
the Ohio ond Mississippt Vulleys. 

But Fort Pitt was for a long period a 
frotection to what was perhaps the greatest 
natural vatewny to the West. It fought off 
Inclian attacks and was also an important 
western outpost during the Revolution. 

By 1790 Fort Pitt was no longer needed. 
It fell into ruins, city streets were extended 
through it, private owners took up the prop- 
erty, and early houses in Pittsburgh were said 
to have been built of bricks from the fort. 

Though covered up by the city for a cen- 
tury and a half. not all the foundations were 
destroyed; recent archeological excavations 
have disclosed extensive remains. In adei- 
tian, one entire reddubt, that built by al, 
Henry Bouquet, has remained intact, the rea- 
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son being that it was used for matiy years 25 
n dwelling, and, indewl, had another large 
house attached to it, 

Ultimately this section of the city became 
a slum and Inter a forlorn district of railroad 
sidings and warchouses, 

Eventually Mrs. Mary E, Schenley, one of 
Pittsburgh's first benefactors on the grand 
schle, inherited the redoubt and in 1894 gave 
it-to the Pittsburgh Chapter of the Daughters 
of the American Revolution, the first chapter 
to apply for a charter in that organisation. 


Block House Reminder of Frontier 


At once the attached dwelling and the 
tumble-lown tenements which covered the 
ground arnuned the redoubt were remowedl ane 
ae name changed from Redoubt to the Block 
PUG Se. 

One of the great railroad systems planned 
to buy and raze the Elock House, It was 
saved only by the spirit and determination of 
the DAR chapter, especially of one of its 
members, Mrs. Samuel Ammon, wha spent 
months in Harrisburg fighting the railroad. 

‘olay the Block House is in an isolated 
spot, almost hidden ond surrounded by ebe- 
vated railroad tracks, Vet many patriotic 
visitors find their wav there. 

It is-a litthe building built of brick, five- 
sited, and with two floors, It has a squared 
oak log with loopholes for rifle fire on each 
Aor. 

It is a simple but authentic and vivid 
reminder of one of the most important and 
romantic chapters in colonial history, .a chap- 
ter af struggles which went far in changing 
the fate of o continent. 

The east- or west-bound motorist sees in 
Pittsburgh o traffic bottleneck, Hut this is 
temporary, because the Penn-Lincoln Park- 
way 1s under construction from the tertninus 
of the great Pennsylvania Turnpike at Irwin, 
Pennsylvania, to the point of the Triangle. 
Tt will tunnel through the Pittsburgh hulls, 
drop to the bank of the Monongahela, cross 
on @ new bridge near the Point, and thus 
start the traveler on his way into West Vir- 
ginta and Ohio. 

Already the State has acquired virtually all 
of the land to make a 3é-acre Point Park 
(page 130). But no one need wait for these 
improvements to yisit the Hlock House, the 
only remaining vestige of frontior Pittsburzh. 
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TO NEW YORK STATE 


The most complete ever published by any state! 196 pages 
packed with full-color photographs and valuable information 
about all the fifteen vacation regions in the Empire State. 
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Geographic Knowledge 


NATIONAL 
GEOGRAPHIC 
MAGAZINE 
Cumulative Index, 


1899-1948 


HE treasure bouse of authentic information 

in Four NATIONAL GEOGRAPHIC MAGAZINES 
from 1809 through 1946 is opened) for you by the 
NATIONAL GEOGRAPHIC MAGAZINE Cumulative 
Indes, LA90-1046, with its } RECOM PRTy ENE supplement 
for 1947-48. It comtaing 23,000 references to topical 
headings, places, nature subjects, suthora, tities, 
maps, and pictires. Also inthided is a histery: of 
the National Geapraphic Socucty and ite Magazine 
by Gilbert Grosvenor, with 50 illustrations. 


Whether you have only a few back numbers of 
the MATIONAL GEOGRAPHIC of all 600 of them 
from 1899 through i948, this Indes will enable 
you instantiy to select and Jocate oll published 
material on the subjects in which you ure inter 


ested. The Mugarine and Index togetiecr are the 
equivalent of: a pictorial atias, gazetteer, and 


comprehensive encyclopedia of world geography, 


[ndispeninbie in homes, schools, and Libraries, 
this Index is made avuilable at less than coat a4 
one of The Society's educational servicer, Bine 
cloth covers; #60 pages: 7 2 10 inches: $32.50 im 
hl oS, are! efsew here FPoastadte jx prepare! 


10-1 Supplement to 1899-1946 Index 
Can Be Purchased Separately 


Members owning the 1800-1946 Inder will find 
daily use for this supplement which indexes the 24 
AATIONAL G(FEOGSAPHICS for 147 and 1948. Price 
S. and Poss 


Elsewhere. 50c. 


ee ee ee ee 
Maton! Geographic Saclety, 14a 
Bert 8-), Washiagtoan ot, 6, €. 

Emrioeeci fini & far 


pene Blech ene Mm 


Coes of the Neteng| Ceenpraphic 
Cumulative loader I800-1945 complete 
[4748 Buoeplemeni So i 3 United 
bride tn 7. SS aod eleewhare. -Posutpaicd 


at aga tite 
wiih 
Pellres 


~~. Pept Of the 1947-8 Sarpplemee? te Diehes (FS 
in ov. &S nd Poaeessnnd lluvwhere, 50: in 
fy cokes LE Popa 


WRITE NAME AND ADDRESS It MARGIN BELOW 


Nat ronal Geog raph ts we ICLCLY 
liepr. F- 


|, Washingroan 6, GD, €, 








TASTY SUMMER FOODS for GOOD HEALTH 


Summer or winter we require a well. holanced 
diei—one which inches an adequate supply 
af proteins, carbohydrates, vitamins wel rt 
erals “Thess essentinia for ajund nutrition rma 
be fond my three groupe of fineia. Eee feels, 
ue ae cereals jal bread. Kutter and fats. ond 
aweete, provide fool for dol otivithes Aisi. 
hg aoe, inelwching teat, Tinh, ees, ond mile, 
help to take care of prowih and repair of boby 
tesues, Petite fonia, like vegelublen, whole 
grain or enriched flour, eggs, and liver, are 





Digestive upsets are mor likely to Gorur m 
Rotor Lhe ed other times af the gene. A light 
diet of eieential foods, amcladiing fruate. will bee 
lew apt to overburden the digestive aystem 
Lhe ae hee vy ne 





One good hot meal » doy in summer ts ree- 
ontemied by aubtrition expartte. During thé 
war, U, S. Army tevts in the tropics showed 
that it was essier-for avert tint men to dipert 
hot. food than ciaicd 


eepocialy rich in Vitamins and minerals «nd 
help safesruerd health. 

Within each eroup there 2 a wide choi of 
foie Which permite the selection of menus 
suited to the denson of the year. Cheese and 
ogg dishes, for example, moy be particularly 
Inviting on hot dave, while heavy, fatty mete 
Seem more approprinte on the winter, In addi: 
tion, fresh weretanbles und fruits, which are 
more avrilohle in adnumer, mov often be sub- 
stituted for winter staples, 





Rew vegetables, served in enlads, pre often 
more nutritious than coke, for the witearnin 
content of cuobbage, enrrota and other vege 
lubhes 2 higher when row, They may aloo make 
ATE meals tae pig herd deine, 





iF —_— ~=5 


SS ee 


In summer the bedy may lees more than 
L's quart of Water a dav. “Thin liquid mist be 
reiaved, for (tL heloe oy pasimilnte fom and 
reguinle howdy Lempersture, So, one sbioulhed 


drink: plenty of biquids in worm weather, 


Authorities say that enting the naht foodain the right amounts Gaull, 
brings « better level of health at oll oges, aod may contribute to o lotyterr 


life, Nlore farta obout bealthful eatin 
i 


pmayv be found in Metropolitan's 


| 


brake let, Us, "Three Meala a Dey. Mail the coupon for a free Copy, 


BeEPee ile | aye Lal er | Bk é ao Meer 


Metropolitan Life 


Insurance Company 
ta MUTUAL COMPANF) 
1 Mathison Ave New York 1 NOV: 


Metropeliten Life inturonce Co, 
1 Medion Avenue, Naw Tork 10, ALY, 


Pies: aencl me oe copy of Yoo 
bookie: TUN, “Three Mesle o Day." 


Worm 
Siree! 
chy — 











The fish with an electric fence 


FE ne coir heme of the electoe cel, Alecir 
peas rls ‘ee rire if 1 phy bata be ay, lrers ist ELM 


Amavan, wher the venous piranha tic othe 


t : " 
leadiv fish dwell 
Le edad 0h Ce Wa ks 


a e's a lucky thing for E hewt rcs Haris that 
four-hitha of the lenech of his stubby body con- 
tains clectnicity-grnerating cree, whoch extol 
him fo send cut strong dischatess of Hie haarechredt 


ts alfa Ca TE THY Times ea li Les 


Whenoa piraniia, er othe ioc of the oel,-moree 
mn, Klectrapheris builds an elecere fence annind 
hiagvts ty hiv Seto on Pies FENEPATOLS wn Phiire 

. F W t 2 | 
irl the water in thie WICHUEY WEN Clee rrieity 1h ity 
his enenvies stunned ty the-sheck, ot at lawn dbs 
cCuUMmcereti cd, it 4 un eaey Matter 49 rhe: etl to eicape 


i | . t 
— itil he does fever have fo Aen Past 


Phia eel's cruly shocking weapon wea good ex- 
ample of the chewer desires which mature for- 
ists to Sc any write 
rrogble. But ear bos mipraved on msture. He hi 
four amy ways bo balk trouble, And few alten 


ceveionn away to ke mcr uble from costing hom 


a lot of money atid worry er tf cist. strike 


hele them femd off 


Phe nome of this -develipment t insirance— 
situil . isu il thiitieigh dnb TT. Caan de in rr rib Vege 
lana of worry lett) 


You Gin protect poursel! umartest wu lick cof up 


cone shoukl an accident atep your pay, You oon 
Pro ew bor Re eee ys whines web 
ie neduces your cating. Tot can make eire 
var faruly wall bowee qo cheese tremne shuld 


iri thine ly pap ri fia Va 


When cite: te decline what kinds of imsur 
B il ‘d 1 q 
wer yal Hee abd ere Prnebatly wid gi ij, eC rioyViti= 


ets apent or broker can pive vou ecpert belp. 


MORAL: INSURE IN 


The Travelers 
ALL FORMS CF INSURANCE AND SURETY BONDS 


Vhe Travwlers (naurance (iompany, Phe Travelers 
Indemnity Campony, Che Travelers Pire neuer 
nonce Caonipany, The Charter Qak Fire Insurance 
Campony, Hartiord 15, Connecticut. Serving ihe 
lnsurance public in the United States autce 1 SiH 
and in (lomiulea since 165, 


" Fo | : | 
You «an «lice tt cold rivht from the can. Or dress 
i; i ; - S CS Fr 
niajesticallvy with) eile and cloves, bake it at 425° lone 
enouch to beet throwin. It haa no bone, no 6kin, no shank . 


gon ll cirve Dane jel tcl slices rin @nd to end LTmnmpn 


joserve, a delieht to eat... hom at We very best 


WHOLE... . OUARTER 


= ih i\aertu 
1 PF boneles 
De bes. Loneetinen 


foily ine 


GEO. A. HORMEL @ CO., AUSTIN, MINN, 





‘from Kodachrome Film 


Sy 
5 | 
| 
Jip a miniature camera 

brilliant screen projection 


of your Kedochromo pictures... finished and 
mounted os color slides withoul extra chorge 





PD oOTOGCHAPHY & GREATEST TIHMILI roOrereyiys made to order,,.in the roatonably priced 


, ‘he 2% size shown here, or in larger sizes 
oolor pictores— con be qows with Kodachrome 


Film ...in anv miniature camera with f/ 6.3 
lensor better, Its easv—why wait? The 

camenms and projectors describect below bring 
trae quatity ab sensible priceys—see them at 


vour Kodak ceales 


Kedek Flash Banter 14.5 Camera — Pilin-sie ' 
jbohlits EL LOT ET cl | we Ti date See | ter. Lv UM. 


I 
aed | =A ore ki | et | | t | i 
= E ihe LUC e a | hs ia | 


Kodak 35 Comero with roenge finder — lune eed 


S here, 3 whittle spawn 1/200, SS6.7R. inelia 
ine Pct | 
Kodashide Projector, Madel 1A — Projects lie 
17 Hi | Lees oT 4 | c| im | tS Sat = | 
to boiecki i rym aay 
Kedoilide Table Viewer iti i 
| ot edi a I Pe il Li finest lin 
i I | il tc thei ii wil ri Olt, 


hast Kodok Company, Rochester 4. N.Y. 


[Pricea subject fo change withouw! aotice)} 
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, able 
With eaters ® All items © ot 
ate een! poatage prepaid. 
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TED! FOLLOW WORLD EVENTS 
ON NATIONAL GEOGRAPHIC MAPS 


NM echlertial Ceugraplle, Society 


Tept, E-J, 


Washington 4, OC 


Piedee vead me iteone boliceted fenlre: 


@ Thete [en-color mapa 
come on tither pape of 
linet, “Linden ite availl- 
for pipe mario 





Atrica* 


Ase and Ace) jonas ett Areaa* | 


Atlantic Ocean 
Auniratia® 
Hibl= Lande* 
Hritish Isiee* 
Conan, Aiea 
China® 


Clannical Landa of Meiit * 





[own - 


Countries of uf the Coribhbeao™ 


mA @. Al eer Lita 
EB. i Ww. Heaniaphernn 
Rinrege A Meditecuneant 


= eee iin 
Kurope award Nina Enuni* 
Central Europe & Meilli* 
Germany & Approsches* 
India & Torna 
Enda Gean 

fe Lent may 

Pier i bec tfin aes 
Japan aA Rorew in detail® 
North Awmericu _ 
Nu & So Heminpheres" 
Purific & Ray of Bengal" 
Pucitic Conmn* Oe 


TE Mes eam cd | a oe 


fb ms! 


Phiitepines® 

Ssath American® 
Moafheaet Anke* 
The Worhk* 

5 5. Monsin)* 


Pocket Mot mt Central & 
Fohurhan Wiah,, 0. C 


United tates — | i 
orth Ceotral U. &* 
‘Hartheest United Stutes* 
Morthiwest Doited States 
Siuth Centcal WU, &.* 
Southeast Tilted Stain 
Southwest United Staites* 


Cott aii eee boots ere ia POT memlialile 
Baie] Bega ime TT eel. 





copies Moy Came, £2.50 hi). 0 A Pie 


Pn dd anak Pee 
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How Many Copies Desired 
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il 
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t von 
Er = Z . 


Pee Tre et Pee 


| Pi bere i 


How Many Cipien Desired 


ENLARGED MAPS 
Oo Heavy Chart Paper 


iste Lapile* 

Cnited GStates* 

The Wohl* 

Se. & So [fewiephered* 


Pitter! Efsjee aie belie pedi me TF 


id [sae j 





Mapa [mderes 
Bal eueh | A, & Cae seeli li | i | 
ee: Odean bo toe or [Yee _s sire 
Din 


at Pipetickn 


ba mtcemciimte fewbalieg ewe cece ee og be el) baer fg led, 


{ cacloae remittamen of & 
Name 


Scutrene - 


paroble in 7 3 


; Ponts 


Obtainable only from the NATIONAL GEOGRAPHIC SOCIE TY, Dept. E-J, Washington 6, D.C 
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Ten-color series includes new 


map of Europe and Near East 


ae kee 


"THe Satiinal Geigrphic Socaeby + maps Cover 
Lhe" workd lian jrtabilis ies mw @ Valuable wow 
map of Europe aon) Near East, 62 0°28! beeches, 
shuristing jhRiwiir lwp d rae And reir perme fiviten 
om ee ELD AUN ark Austr us Hew completing wor cot 
lection of The Soci a map yeu cnn Innit js at 
Minin Coal Lei ve rye Figlgr tas Liter payne 
lor tonelines aol relerence vaubuaa! Becagee The 
Senha a mpee ll teape i if followed bar tute pines mimi 
Lis, all plice Ames 1 todaw's news wre cunils 
found on theve logible fen-cefor charts 





MAP INDEXES: Available for maps marked with 
an astenak {*) in the adpoimang ocder blank, these 
Liles make cuav the jacat ian of THe On Corre 
apicetial orig ita js uti cleserri buts the arens covered 


MAP CASE: This handy 74 2 10S) 4neh fle. bound 
like a leek, jereser ves pt a for matani wie. Ten 
pce lets can hist 2h) follies irene EEL ft ol wandard 


exes cof 10) fede! pepe toage with [nieexces. 


Enlarged Vlaps 


KEBLE LAST S—ti!." «44', 
atiolinte amd teachers will ihc this fn wale 
rian! ob the ttumely may tegen w ith | the: 
Diecuiniser, [feb STUN AL, ace epee A An AZEN Ee: 
This Lae | ‘le bea y 4 alicnien peers pal rail rnile, ol prayriet 
lines, roads, unceot ortes, [48 dustocwal motes ail 
helene oa, ah: rar! place rip PLL livsets Pciueiure the 
Mealy Land teday and in Bilblien~l times, Jerusalem, 
Criscwles, rvtes of the Exodus and of Sart Paul 


¢ Bibi me fil vl c lin Pitta al 


LCSITTED STA ~ er eN? bel A tipeerh fender 
fniargednenl cl The Socety's If ie U oh Cel aay This 
pomypuwnion te Lhe World Mog listed Delow ahows 
tinct) biteliWwass, nha tisial parks anil crawtnernis, 
large wamme aod the pesos tiey create, « anak, 
eevatioin, [OTE place names. Special ieonesl Fatai= 
tures Cainiition Princes ennt of Maine 


Ce WORE st ss = Using Van der Grin- 
ten'y progectiomn, Chis cated! foecolor map partir 
the corth oooone unied jpucture, nsete fedtorr 
Hilo Peaone, spremdl of fat ome Seid World Wire 
Shiksha time aonmes, 4,474 plane 


MAL ele, clivetona ainl depths, mterhatenal bend 
ares ee. rl Sanit i, ii 


ralroncde, 


AO. ool SO) HEMESPHERES—i7" ws 35!.": 
Viwiiilioes shart cuts tee arr across polar regions, Ale 
lit tohten give Ut ernitaorcde dietances Insecta how 
time wones, deseria, farmland, forests, anctic turederu, 
te $200 place nats A wee ful, den-eler endarer cel, 


aeons 
fh Rit ES + Piesoe refer to coupon for seperate prices in 


“ES. & Pra” and “Eleewhere.” Rentittemces should he 
parahie m U. &. Fonds. Al iene went powhige prepadiil, 


“This shamrock 





ee 
I can pleture the spot where we plucked it—where its plant, 


no doubt, is still growing—as if we'd left there only vesterday. 
“It's curious how such 4 small howpsake, ttself now 
dry and withoired, helps keep pleasant memories alive! 
“Looking ot this leaf of shamrock, I con almost hear the 
creak end jingle of the jaunting car that took us on 
our pumic to that ancient Hound Tower in County 
Antrim. [ even seem to sniff the fragrant Ulster sir. 
“And, from Northern Ireland, we're carried quickly 
hack through the happy days we spent in 
i other parte of Britain... retracing 
¥ “ae he vacation footsteps... recalling the 





warmth of qgur weleorme ... 
reliving it all again. , 






“Ramember ine winderfal mia at 
the abinthorgh: Festive)... amd the 
Cathe, Monde ab midnight... ard the 
sirting of thorst-imavecd pipe bands)" 


Where more than half-a-million visitors 
from overseas found a Royal Welcome in 1048 


has deep roots... 


and in our memory! 







in Northern Ireland... 
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“Remember sidiwalk-soper- 
ViKing the rebuilding of the 
Haotes Of Parliament? 
Remoamber Wearminster 
AbBey'’s ‘hush af history’, as 
wou called if¢—till suddenly 
Hig Ben's vise. broke in?’ 


“Remeniher ont tip to the 
MM. Leper: . ond the the of 
shouting home the American- 
brea wither... gid hee on 
hogah hosts secre! first ay 
Plowsiod a8 we werd!" 


PLAN YOUR THIF SOW for 
Seed. Fuatretat liers 
how Peon Wier feel cher, 
or fron Pay TRAVEL 
Al snd TATION, (Towrint 
Binwnomn of the BRET ES 
TOURIST AND WOLIDA YR 
hOARD), 395. Madison 
flimnaee, Newt York ) 7. ALY 
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CALVERT SCHOOL. BOSTON UNIVERSITY 
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CJtten we hear comments on tye 
COUTTCHY of tele ylien be people ned we 
are muchty glad to have them, 


"The \bice with 
a Smile’ 


“Hoil ye small, sweet courtesies of life, 
for smooth do ye make the rood of it.” 


For our part, we would Tike to 
say a word about the courtesy of 


those wito use the telephone, 







Your co-operation is alwars a 
big help m maintaining good tele- 
phone service and we want vou to 


know how much we appreciate it. 
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